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ADVERTISEMENT.

The present series, entitled " Smithsonian Miscellaneous Col-

lections," is intended to embrace all the publications issued directly

by the Smithsonian Institution in octavo form ; those in quarto con-

stituting the "Smithsonian Contributions to Knowledge." The

quarto series includes memoirs embracing the records of extended

original investigations and researches resulting in what are be-

lieved to be new truths, and constituting positive additions to the

sum of human knowledge. The octavo series is designed to con-

tain reports on the present state of our knowledge of particular

branches of science : instructions for collecting and digesting facts

and materials for research: lists and synopses of species of the

organic and inorganic world : museum catalogues : reports of ex-

plorations : aids to bibliographical investigations, etc., generally

prepared at the express request of the Institution, and at its

expense.

The position of a work in one or the other of the two series will

sometimes depend upon whether the required illustrations can be

presented more conveniently in the quarto or the octavo form.

In the Smithsonian Contributions to Knowledge, as well as in the

present series, each article is separately paged and indexed, and

the actual date of its publication is that given on its special title-

page, and not that of the volume in which it is placed. In many

cashes', works have been published, and largely distributed, years

before their combination into volumes.

While due care is taken on the part of the Smithsonian Insti-

tution to insure a proper standard of excellence in its publications,

it will be readily understood that it cannot hold itself responsible

for the facts and conclusions of the authors, as it is impossible in

most cases to verify their statements.

JOSEPH HENRY,
Secretary S. I.

( vii )
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ADVERTISEMENT.

The presenl publication is the first part of a Synopsis of

American Vespidae or Wasps, prepared by Dr. Henri De Saus-

sure of Geneva, Switzerland, one of the highest living authorities

on the Bubject.

This work relates to the " Solitary Wasps,'' and has been the

result of many years of careful study and patient investigation.

Unforeseen events have occurred to delay its publication, in addi-

tion to the loss of time occasioned by the necessity of transmit-

ting the proofs and revises to the author in Europe.

In the introduction will be found suggestions by the distin-

guished author as to the philosophy of points of natural history,

well worthy the attention of the general students of this branch

of science, and the whole work will doubtless be considered a

valuable addition to the sources of knowledge on entomology.

The [nstitution acknowledges the important aid rendered in

the translation of the work into English, its careful preparation

for the press and the revision of the proof-sheets, by Mr. Edward
Norton "

! Farmington, Conn., whose services have also been

acknowledged in the annexed dedication by the author.

JOSEPH HENRY,
Sewetary S. I.

Smithsonian Institution,

Washington, December, 1875.

(ii)
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DEDICATION.

To Mr. Edward Norton.

Sir :

—

I am desirous of dedicating to you this first attempt to draw

up a Hymenopterological Fauna of North America. The un-

flagging interest you have kindly taken in this work emboldens

me to hope that you will accept my offering.

The readiness with which you placed at my service your col-

lections, and the assistance of your valuable instructions, were

already sufficient claims to my gratitude. Your kindness in

taking upon yourself the task of translator makes me feel more

strongly the extent of my obligations to you.

It is for me a subject of regret that my imperfect acquaint-

ance with the English language has not permitted me to relieve

you from the trouble of this work. Had I been capable of

composing this book in the idiom in which it is to appear

before the public, the many hours of enjoyment I have had in

writing it would not be contrasted with the many tedious hours

it is likely to occasion you.

Beside the peculiar charm which the study of nature ever

possesses, the drawing up of this monograph has wafted me in

thought to those regions of the New World which have, since I

was a child, allured me with an irresistible spell. While conning

over my insects, many a remembrance has loomed before my

mind, and transported me to those thought-inspiring and soul-

stirring scenes of your magnificent country. As a Swiss, I felt

(iii)
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pride in reflecting that its institutions are analogous

to those of my own dear country, and that the grandeur of its

it and the intellectual life which animates all

: f its people, have their counterpart in Helvetia.

For me ii is a source of satisfaction to be able to contribute,

in my humble sphere, to the extension of the physical knowledge

of that part of the American continent, whose natural riches

are daily more and more able to appreciate, thanks to the

untiring zeal of hs scientific men.

I trust, sir, you will deign to rend these lines with an indul-

ual to the sincerity with which they are addressed to

you, and I hat you will see in them a pledge of my gratitude and

devotedm

UKMl I De saussure.
lit:.neva. Switzerland, 1 May, 18G3.



PREFACE.

I published in 1852 my Monograph on the Solitary Wasps; 1

which forms the first volume of my Studies on the Family of the

Vespidse. 2 As soon as that work was printed, I perceived that

it was ve*y imperfect.

I was still a mere student when I composed the greater part

of this book ;
it bears too evident marks of its premature publi-

cation. I consequently felt the necessity of correcting and com-

pleting it by means of a Supplement which occupies the greater

part of the third volume of the Studies on the Family of the

Vespidse. This, however, was insufficient.

To the imperfections in the MS. of the work, attributable to my

inexperience, were added those of the form. I had the misfortune

to fall into the hands of a printer who not only delayed for years

the publication of the work, but who also executed it in a shame-

ful manner, neglecting to make proof corrections, and printing

the notes in the midst of the text.

Having lost all patience with the delay and errors of the work,

I turned my back on the social wasps and started for America,

leaving to the care of my excellent and worthy friend, Dr. Siebel,

who had often aided me with his skill and advice, the task of

superintending the impression. Two years after, on my return

to Europe, I found that only three or four sheets had been printed,

and that the third volume was only on the eve of being finished,

and it was not until 1857 and 1858 that the volume on the social

wasps was completed, by the appearance of the general part, in

which were developed the facts concerning the nidification of these

insects, of which a summary alone had appeared in 1 853 and 1854,

in the explanation of the plates, and in a special pa*per. But

1 Monographie des Gruip^s Solitaires. Geneve, Paris.

2 Etudes sur la Famille des Vespides, 3 vols, and atlas.

(v)



VI PREFACE.

during the three years, while the manuscript had lingered in the

hands of the printer, there had appeared a memoir, by Dr. Mobius,

on Wasps' Nests, so that my work, at the time of its publication,

ua- in arrear of science.
1

To these contingencies I must add the death of the artist M.

Vaillant,
2 of ^o interesting memory, during the publication of the

first volume. The succeeding draughtsmen, by whom I replaced

him, were far from equalling him, and have often produced infe-

rior, sometimes even bad drawings. 3

It will be easily understood that all these vicissitudes have not

a little contributed to render the work defective. From the very

first, I have felt the necessity of recasting it. But as I could not

undertake fresh journeys to visit the collections in distant

cent res, Paris, London, etc., I have adopted another method,

which consists in correcting and completing my studies on the

Family of the Vespidse by means of successive memoirs, result-

ing from the study of collections, which are kindly communi-

cated to me. 4 All these works, together, will perhaps enable

me one day to reeompo.se a general work. An excellent oppor-

1 Wlien, at length, the work was completed by the tardy appearance

of the general part of the 2d volume, Mr. Gerstacker spoke of this general

part in his annual report on the progress of Entomology (Troschel's

Archives), calling it, I know not for what reason, the commencement of a

fmirth volume. He reproached it disparagingly for not noticing, recent

works. True it is, he could not guess that it was an old laggard which

had been some years in press.

: Mr. Vaillant was the artist attached to the scientific exploration of

ia.

3 The drawings of the PI. XVI, of Tome I, are in particular very bad.
4

I have thus composed the following memoirs, forming, as it were, a

supplement to my Studies on the Vespidoz:—
1. Description de quelques nouvelles Especes de Vespides du Musiede Lon-

(Revne de Zoologie, VII. 1855.)

- - du Mexiqueet de VAmirique septentrional e. (Revue
de Zoologie, IX, 1857.)

3. Note eurla Famille des Vespides. (Ibid., X, 1858.)
4. Note sur les Polistes Americains. (Ann. Soc. Ent. de France, 1857.)
5. Descripti n de quelques Vespides nouveaux. (Ibid.. 1857.)
6. Bemerkungen Uber die gattnug Vespa. (Entomoi. Zeituue von Stettin.

7. Sur divers V, spides Asiatiques et AJricains du Muse'e de Leyden. (Ibid..
-•)
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tunity of extending my studies on the Wasps offered itself when

the Smithsonian Institution was pleased to commission me to

establish the fauna of the Ilymenoptera of North America. I

was already in possession of numerous materials for the drawing1

up of such a work. I had brought from that continent considerable

collections, the fruits of my explorations in West India, Mexico,

and the United States. I had likewise acquired collections of

Ilymenoptera in my passage through this latter country, of Mr.

Rath von (Lancaster, Pa.), Mr. Fuch (Tennessee), and others.

Prof. Haldemann kindly made me a present of the remnants of

his splendid collection, unfortunately almost destroyed. To these

materials which I had got together as I weut along, there came

to be added later, the collections which the Smithsonian Institu-

tion forwarded me from different regions of the "United States. 1

But I owe a special mention to my friend Mr. Edw. Norton, of

Farmington, Connecticut, an excellent entomologist, wTho afforded

me the most valuable assistance for the work to which these

lines serve as an introduction, and who with extreme kind-

ness offered to undertake the translation of this volume himself.

Finally, I have, moreover, received some parcels of insects direct

from divers friends, especially from Tennessee, from Engineur de

Freudenreich Falconnet, Engineer on the Nashville Railroad,

and since then Major in the Confederate Army; from California,

through Mr. Berton, Swiss trader at St. Francisco, and by Mr.

Sutter.

Notwithstanding all these contributions, the collections which

I myself brought from America still form the staple of my mate-

rials ; but these subsequent additions are very useful complements.

I, therefore, avail myself of this opportunity to thank publicly

1 Hymenoptera from Rock Island, South Illinois, collected by Kennicott.

" " from Illinois, collected by Walsh.
" " from Lake Superior, collected by L. Agassiz.

" " from Williamstown, Massachusetts, collected by S. H.

Scudder.

" " of the Cape St. Lucas, California, collected by John

Xantus.

'' " from Rio Peros River, collected by Capt. Pope, U. S. A.,

and various other Hymenoptera collected at Fort

Tejon, California; English River, etc.

The first five collections had been formed by individuals in the interest

of science; the others by explorations carried on by order of government.
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all the above-mentioned persona for the assistance which they

have kindly afforded me. Among them I ought to name espec-

ially. Prof. Benry, as director of the Smithsonian Institution, and

Prof. Baird, who have always shown me the greatest kindness.

I ought, however, to inform the reader that, notwithstanding so

much help, the work does not contain all the species of America.

I myself possess divers individuals, which, without offering

characteristics distinct enough to be described from one indi-

vidual, nevertheless betray the existence of species yet unknown.

Moreover, the larger part of the smaller species seem till now to

have baffled the researches of collectors. I do not hesitate to

affirm, that, had I been able to collect undisturbedly in the United

States, 1 should very likely have brought back from that country

a number of small species as considerable as that which I have

brought from .Mexico.

Bui ii is in the natural progress of science to advance gradu-

ally toward- completeness; and consequently, it is the lot of

books of to grow old and become obsolete; and thus, in

their turn, to give way to more complete works. I do not, there-

fore, consider this monograph, incomplete as it may bo, without

its use. I am not one of those who suppose it possible to

exhaust a subject of investigation. On the contrary, I am of

opinion that in entomology, as well as in the other branches of

ice, nothing perfect, nothing absolutely complete, can be

oplished, seeing that everj thing in nature is undefined. The

naturalists who think the contrary, and who are induced constantly

to put off the publication of their labors from believing they

shall wholly complete them, succeed but too often in losing the

fruits of their studies; either because their writings grow old

while lying by, or because the authors are overtaken by death,

proper method in the study of nature is not that of per-

fection, but, on the contrary, that of approximation. Because
from approximation to approximation, we are always getting

nearer exactness and completeness, without ever attaining extreme
perfection. In that precisely consists the progress of science, and
that also it is which gives to its horizon the depth of infinitude.
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The foregoing was written some years ago. In 18G5 the

manuscript of the memoir was sent to the Smithsonian Institu-

tion.

Its publication was at first delayed by the pressure of other

matter, then by an unfortunate fire which embarrassed the finances

of the Institution, and lastly the slow delays below mentioned.

The book has been in the press several years, in consequence

of the great loss of time caused by the transmission of the proofs

from Europe to America, and vice versa.

In consequence of this long period of waiting, I have been

obliged to make a review of tho manuscript in reference to the

writings of various entomologists, especially those of Mr. Cresson,

which have been published from year to year, and have changed

the names of the species which I had described and have adopted

the names given by this author. I have not been able, however,

to take account of the more recent writings of Mr. Cresson, on

the Hymenoptera of Texas, which only came to my knowledge

when the printing of this book was almost finished.

The reader will excuse certain irregularities, consequent upon

the difficulty of putting a work into perfect symmetry which was

to be printed on the other side of the Atlantic. Hence the author

has never had but a part of his work before his eyes at a time,

during the long course of this publication. For example, it will

be noticed in the synonymy that my work, "Etudes sur la Famille

des Vespides" is sometimes cited " Et. Vesp.," sometimes only

"Vespides." So with the "Revue et Magazine de Zoologic," it

is sometimes cited "Rev. et Mag. de Zoolog.," and sometimes

simply " Rev. de Zool."

The larger part of the book was written in French, and has

been translated and corrected by Mr. Edward Norton. I owe

to this naturalist also various communications and frequent send-

ings of insects, which have been of great use to me.

H. De SAUSSTJRE.





INTRODUCTION.

I propose in this volume, not to give a general history of the

Wasps of America, but only to lay the foundations of the fauna

of the Vespidae of that continent, principally of North America.

I leave aside whatever concerns the habits of these insects, on

which we have but insufficient information, and I shall confine

myself to speaking of them with respect to the genera or species

which offer salient peculiarities.

This work is not to be taken for a mere catalogue of species,

of no further use than to satisfy curiosity. I think that modern

zoology ought to tend towards another aim. The existence of

species, the composition of fauna, their relations with the parts

of the globe which they populate, are not merely accidental facts.

In my opinion, we must therein detect the last material and tan-

gible manifestation of physiological forces, elucidating the study

of which belongs to the domain of the highest natural philosophy.

By him who adopts this view of the subject, a far-searching study

of species ought to be considered as one of the bases from which

the search after the origin of species may start.

It would seem that in zoology we should take for a starting,

point the actually existing forms in which life manifests itself, and
to ascend from them up to the primitive stock; just as in geology,
we start from the actual existing structure of rocks and from the
external configuration of the soil, to follow up the concatenation
of the ancient events which have brought about as a last result

the present state of the earth's crust.

The study of species ought especially to serve as a means of

revealing to us their variations and the affinities between them.
These affinities point to a common relationship, which is to be
explained only by a direct affiliation of the types. The study of

( *i )
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forms combined with that of their geographical distribution, comes

afterwards to throw light on the cause of the filiation which the

graduated resemblances of the species serve to reveal to us. It

vs that this filiation obeys laws which have also their regu-

larity, in so far as they are intimately connected with the physical

which hold sway in every region of our globe.

ward these grand philosophical queries, zoology ought

in our time to tend, and species should be studied with a view

to the solution of such questions. As in geology, the study of

the actual existing state of the earth's crust, and the appreciation

of the phenomena that there take place, of the intimate trans-

formation of rocks, of the mechanical disturbance of the layers,

of their reconstruction under new forms, allows us to draw an

inference by analogy as to the more ancient transformations, and

the agents which have produced them; so the study of species,

and of their actual existing transformations seems likely to enable

us to follow up the chain of these transformations to a point more

or less close to their origin.

The definition of the first divergences observable in the perma-

nent varieties which may be considered as nascent species, in

order to ascend afterwards to the relationship of species separated

by divergences more and more profound, such is, we deem, the

point of view under which we should never neglect to study

Zoology, only when considered from this point of view is

philosophical. It has not its aim in itself; it serves only as a

means to sift questions of a higher order. Xow entomology is

precisely the one of the branches of zoology, in which the study

of the filiation of specie-; may become the most fruitful in results,

either on account of the multitude of ramifications of general

type-; ami of the multiplicity of forms under which each type

appears, or on account of the smallness of the breaks which sepa-

rate genera and species, or also on account of the immense variety

of forms and of the facility with which species seem to become

modified in proportion as they spread over the surface of the

globe in diverging ways. Thanks to all these causes, it is not

difficult to find examples of every kind of filiation, not difficult

either to follow over latitudes certain still recent modifications

which allow us to draw an inference by analogy as to other
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modifications more profound because they are more ancient, than

as to others of a degree still more advanced. 1

As may be anticipated from what precedes, my principal pur-

pose in producing this work is to study the American fauna with

a view to its origin. But this is a work of time which can-

not be completed off-hand. The first thing to be done is to

study the species carefully, to arrange them according to a good

classification, and to describe their affinities. That is the funda-

mental preparatory labor. I do not pretend to overstep those

limits in this monograph. The knowledge of the American

fauna is not yet enough advanced to allow us to draw an infer-

ence with certainty as to the affinities of the species among
themselves so as to prejudge their filiation. However, I have

made more than one remark on this topic, and I will hazard a few

words on the matter when speaking of genera and species. But

I reserve for another work the statement of comparisons which

seem to me to cast some light on the dispersion of the Yespidas

on the surface of the globe and on the modifications which have

been worked off under diverse latitudes ; in other terms, on the

origin of actual existing fauna.

The complex affinities of species, and still more the filiations

which arise from these affinities, become obvious to the eye only

when one has acquired a perfect knowledge of the species and

genera of a fauna. To seize them in all their extent, it is neces-

sary to know, as it were, all the species of the group by heart

in order to be able to take it in at a glance, or to examine at

pleasure each part in the picture that one has formed in one's

memory. Only when one has attained this point in the study of

a group, is it possible, from the inspection of a species, to feel

its affinities; for they do not always appear in the more easily

1 Unfortunately, in onr times the greater number of entomologists have

deviated too far from this philosophical path. They have turned ento-

mology into a sort of amusement which has for object the discovery of

new species; which loses itself in minutise, and at the bottom of which

there exists no thought. Thanks to this tendency, collecting has ceased

to be the means, and has become the object. In becoming an amusement

entomology has gradually lost caste ; it has fallen into the hands of daw-

dlers, and thus lost a part of it^ scientific character. This transformation

has led men, who aim at reaching an elevated rank in science, to be too

much inclined to withdraw from the field of entomology.
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appreciable characteristics. They often discover themselves in

certain characteristics of appearance, which are at times of great

importance, but which are not seized at a glance, or in certain

relationships «.f form, which a long practice teaches one to dis-

tinguish easily, though they can scarcely be defined.

The first basis of philosophical zoology is the profound knowl-

edge of the detail of fauna. To give as complete an idea as

possible of the fauna of the VESPID2E of America is the purpose

of this volume.

PLAN OF TTIE WORK.

The plan which I have decided on, in drawing up this work, is

the following:

—

I give, as much as possible, a complete description of the

species which belong to the fauna of North America, considering

as such all those which people the new continent to the north

of the isthmus of Panama, including- likewise the Antilles. This

work is, therefore, more especially a monograph of the Vespidae

of the United States, of Mexico, and of the Antilles. Besides, I

have added, as a complement, a catalogue of all the species

known till now in the rest of America, and have found it a great

advantage in the classification, the method thus becoming more

complete. .Moreover, this plan allows me to enunciate views on

the geography of insects, on the dispersion of the species, and on

the modifications which take rise under the influence of diverse

latitudes.

I have confined myself, among the species of South America,

to cataloguing them, not having sufficient materials to make a

monograph. However, for those of which I had the types

beneath my eyes I have given Latin diagnoses, in order to

describe them in a comparative manner with respect to the

surrounding species, and, also, in order to complete my anterior

studies on these insects, to review them and render the use more

easy.

1 think myself bound to add here, that, as to my method of

description, I describe the species as far as possible in a relative

manner. Descriptions made in an absolute sense have always

appeared to me less useful, because they insist on many useless

characteristics and often omit the most important. The reader
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will not be surprised, therefore, at my not repeating, with respect

to genera, the characteristics peculiar to every species or to the

greatest number of them. In short, there are still other charac-

teristics which I pass over, considering them rather useless either

on account of their constancy (such as the presence of silky hairs

on the tibia?) or on account of their variableness, such as the color

of the lower surface of the abdomen.

Descriptions are often made prolix by means of these super-

fluous indications, and thus the essential characteristics are

drowned in useless developments. In this way, precision is

diminished instead of being increased. Doubtless, here again

nothing is absolute. Certain isolated species may be sufficiently

characterized by some salient traits, while others surrounded by

very closely connected species, require minute descriptions. 1 The

first condition of good comparative diagnoses resides in a wise co-

ordination of the species which by way of exclusion may lead to

choosing only between a small number of species. Though I do

not like to find fault, I cannot, however, on this score, help com-

plaining of the works in which the species, though described in

an absolute manner (that is, by themselves and not comparatively

with others) are jumbled up together without order, without

division of genera, often in defiance of the most salient character-

istics.

Such works, got up in a hurry, the plans of which are laid

down with a view to the convenience of the authors and not for

that of the readers, cause the latter to lose much valuable time

with no great result. They do not come up to the precision now

required by the progress of science, and they are therefore behind

their time. The reader cannot occupy his mind with incomplete

works, nor can he waste his time in striving to find out species

which are not to be found out ; for there is no doing impossibilities.

In most of my descriptions, I have been especially attentive to

the forms and characteristics of the forms and carving, attributing

1 Absolute and very detailed descriptions ought, in ray opinion, to be

employed, when one describes species isolatedly, without knowing the

most closely connected types (for instance, in the publication of geogra-

phical expeditions). It is the monographer's duty to eliminate, from these

descriptions, both the commonplace and the useless. But in a mono-

graph, the species are to be examined in a comparative manner, and rela-

tively to the adjacent types.
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color only a sec Miliary importance, on account of its fre-

. However, there is nothing absolutely fixed

in nature; the forms and the sculpture likewise vary within

in limits. Therefore the descriptions can he only averages

deduced from a certain number of individuals. The description

dd represent, as it were, the algebraical formula of the

species, or its ideal type. It is not required that this should tally

with the individual, hut, on the contrary, that it should represent

f the characteristics of the ensemble of individuals.

in practice, the description can never be so perfect, since it

is drawn from a certain number of individuals and not from the

idividuals that represent the species. It is for

the reader to know how to seize the connection that exists between

the description and the heterogeneous individuals which he

may have beneath his eyes. In a word, my method of description

aims above all at generalizing, and requires that the reader should

ralize likewise. It can hardly suit the amateur inclined to

himself in a multiplicity of details, for whom the collection

takes the place of nature, ami for whom the determination of an

individual i- the final purpose of the study of a species.

From the principles jusl laid down, it follows that in the extreme

subdivisions of genera, I have usually preferred the characteristics

taken from the form to those taken from the color. Undoubtedly

it eenient for the reader, for the natural method is

always less easy to follow than the empirical systems; never-

theless, 1 think that it is preferable to proceed in that wise, for

whatever may lie done to seek the natural method, a large portion

i is sure to remain, as I shall endeavor to show in

study concerning the filiation of the species. AVe cannot,

therefore, abstain too carefully from classification of empirical

nts.
l

1 It i< necessary t - observe en this head that no absolute rule can be

laid down as to the subordination of characteristics. To lie sure, forms

varying less than colors, they offer, in general, characteristics more im-

portant than the latter; hut there is, however, now and then a case in

which the colors are more fixed than certain forms, and assume a real

importance— for instanoe, as being the stamp peculiar to a certain geo-

graphical lone. Thus, the division Hypodynerns (genus Odynerus), which
depends greatly en ti lors and fades, and which comprises the most
divergent forms. In this case, the livery becomes the stamp of a fauna,
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DIVERSE OBSERVATIONS
CONCERNING THE

STUDY OF HYMENOPTERA IN GENERAL AND THAT OF THE
VESPIDiE IN PARTICULAR.

Observations relative to the Synonymy.

1st. I make it a rule always to respect the most ancient name;

however, if it is wrongly constructed and if it can be rectified

without inconvenience, I do not scruple to correct it. Thus I

spell Bhynchium instead of Rhygchium Latr.

—

Odynerus Bus-

tellosi instead of 0. Bustellos Sauss., etc.

2d. When two different names have been affixed at the same

date to the same species, I prefer that of the two which has been

employed by the next subsequent authoi'.

3d. I add the name of the author of a species only to its specific

name. Consequently when the genus changes, I nevertheless

maintain for the species the name of the author who first named
it. Thus, I write: Odynerus 4:-dens Lin., although Linnaeus has

described this species under the name Vespa i-dens.

Montezumia Leprieurii Spin., although Spinola has described

the species under the name of Odynerus Leprieurii.

Otherwise no author's name would long keep its ground;

besides those who act differently do so in order to substitute

their own names for that of the primitive describer. Such a

proceeding cannot be too strongly censured.

Let it not be said that there are drawbacks to the advantages

of that nomenclature, for if it be desirable to know the complete

name as given by the first author, it will be found, such as it is,

in the synonymy.

4th. I admit neither collection names, nor manuscript names,

nor in letteris names. I admit for author's name only the name
of him who has first described the species or genus.

Any other manner of acting becomes the source of profitless

research and of waste of time. Whoever is anxious to affix his

and is very important. In the succession of species it is generally observed

that the colors vary much, even when the forms remain fixed (or vary
less); but there are other cases in which it is color that remains stationary

whilst the forms vary.

B
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name to a species that another has the task of describing;, may

for this purpose publish previously a short diagnosis under his

name in any journal.

\ion relative I" the Types in Description.

In insects in general, the female represents the type of the

i es- Though, in exceptional eases, the male may be the

larger, the more beautiful, ami at times with unusual appendages,

he remains always more variable than the female. Among the

Bymenoptera, the males have hardly any other part to play than

a passive one; the other sex it is, which alone develops that

remarkable activity which manifests itself in the interesting

habits of these insects. The females are larger and more

stable in their forms and colors. The slightest examination

renders it apparent that it is among the females the type of the

ies is to be soughl for, and by no means among the males.

In the Vespidse, especially among the .Solitary Wasps, the males

are small and variable ; at times, one would be inclined to con-

sider them as abortions; they do not oiler us good differential

sties as the females, and tbey are to be determined

only by the tentative method in referring them "de visu" to their

ctive females.

There exists a number of species of which the males resemble

each other bo far as nol to be distinguishable. This may be seen,

for instance, among certain Odynerus, but it is especially among
the Scolia that this phenomenon appears in all its intensity.

There ia a whole category of species in the genus Elis of which

the female, offer differences the most extreme, but of which the

males are so confounded that they cannot be distinguished from

other. What is most remarkable on this score is, that these

to be found spread over every continent, and that

each continent numbers several of them. Thus:

America
: Elis plumipes, limosa, trifasciata, dorsata, etc.

Africa: s collaris, capensis, elegans, ofricana, fascia-

tella, etc.

Ihoracica, annulata, marginella, limbata.

Australia: Elis ra Ma, Z-cim ta, etc.

Europ villosa.



INTRODUCTION. XIX

Some of these species may doubtless be distinguished by their

size (E. villosa), or by the examination of their wings (E. Z-

cincta) ; but in most cases, if it is not known where they come from,

there is no possibility of determining them, not even of referring

by sight to their females.

The same fact may be noticed in a very developed state among

other species of Elis which present another system of coloring.

and which forms a part of the subgenus Trielis. Thus the

Elis interrwpta (Europe)

—

texensis (Texas)

—

Xantiana (Cali-

fornia),

though offering females very different from each other, coincide

in the males.

I do not pretend to affirm, however, that all these males are

perfectly identical. I only mean that they are so close neighbors

that I have not succeeded in finding between them differential

characteristics which appear to distinguish them.

The preceding will suffice to show that the femaie ought, at

all events, to be taken as type of the species.

Preparation.

In a great many collections, it is usual to spread the wings

and legs of the hymenoptera. This is mere amateur's work, of

no utility for study, sometimes even quite opposed to the purpose

in view, by dissimulating the character of the insects instead of

exposing it to view. This practice is to be regretted, moreover,

by its increasing the value of the insects, on account of the time

and expense wasted thereby, so that one is loath afterwards to

place them in the softener when it becomes necessary to dissect

the mouth.

It is usual with me to prepare each of my insects only when

about to study them, because by so doing I can, after having

softened them, give them whatever arrangement may be best cal-

culated for bringing into relief such special characteristics as are

particularly useful in the group to which it belongs. As the use-

ful characteristics are not the same in each group, the preparation

ought to vary according to the species. Of the Epijwna % the

mandibles are to be opened, the legs to be stretched downwards,

so that it may be possible to examine distinctly the haunches and

thighs; of the Odynerus I, approximate to the group of 0.
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nasidens, the antennae arc to be lengthened oat, in order to judge

ieir terminations, etc.

r ,„- almost all the Solitary Wasps, but particularly for the

. ,„,, iL is essentially necessary to be able to distinguish

clearly the characteristics of the metathorax. Now this cannot

be effected otherwise than by separating the wings in a trans-

. directi(m ,„. rather downward, and by bending the abdomen

downward as far as possible, the basis of which will, by tins

means, become at the same time easy to study. This posture is,

evidently, very different from that given to the insects by spread-

ing them out/ I ran affirm, that, whenever one has neglected to

the insect this posture, the metathorax and the abdomen

,,t them, elves under the most ,lelu>ive aspect, and may give

to the mosl serious misconceptions. As to describing an

Odynerus properly without having taken this precaution, it is an

impossibility. One may, if need be, bend downwards the abdo-

men without softening the insect; but then, if the wings are

directed backwards, even obliquely, they are enough in the way

to produce delusive appearances when the magnifying glass is

ased.

Th rvations, true especially for the Odynerus, apply

likewise to all the sessile \ entrated or semi-pedicellated Yespidae.

On the Determination of insects.

There are two manners of proceeding, for the determination of

One is analytical, the other synthetical, the former

employed by amateurs, the latter by naturalists. The first method

consists, when Inning taken an individual insect, in turning over

the leaves of a book in search of the name of the species till one

supposes to have hit on the description. This method seldom

leads to certainty, often to error.

The second method requires a collection as numerous as possi-

ble in individuals. To procure it, the entomologist ought before

all things to devote his eil'orts to a persevering and active chase

after specimens. The greater the number of the representatives

of each species, tic more certain th*' determination will become.

In difficult performances, we must always begin with the more easy

and proceed from the simple to the complex. We must, there-

tor,', start by separating the most salient and most easy genera to
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study them first. Afterwards we must continue by way of elimi-

nation. As it is for the difficult genera, that it is especially

important to adopt a good method,' let us choose, for instance, the

genus Odynerus and its approximates; it surely will answer our

purpose thoroughly. Let us suppose that the pedunculiveutrated

genera have already been separated and that we have remaining

only the sessiliveutrated, say the genera Alastor, Monobla, Ptero-

chylus, Odynerus.

First we will exclude the Alastor, by the process of viewing

of the wings. Scarcely any other will remain than the Odynerus

and the Monobia; their species will at first appearance strike

one as an inextricable jumble.

For the moment, we will not trouble ourselves about the

Monobia, which are rare and southerly species. We will, there-

fore, begin by confining ourselves to setting aside the Ancistro-

cerus and the Symmorjjhus, characterized by the suture of the

first abdominal segment, and we can then enter directly on the

study of the species. But even here we will advance as far as

possible without the assistance of books.

The next operation consists in sorting out the males and females

in order to occupy ourselves exclusively with the latter. With

a little practice this separation proceeds rapidly, since the males

of the northern regions are distinguishable mostly by their

entirely yellow clypeus. For whatever may concern the excep-

tions (either from the females offering the same character, or from

the males not offering it) one has still as object of consultation,

the form of the antennae, organs which in most males are more

generally terminated by a hook or a spiral. At last, as a final

resource, and as an infallible means, we remove all doubts by

counting the number of abdominal segments. The £, have only

7, the ? only 6.

We will first occupy ourselves only with the ? and will group

the individuals by species on small boards. This is a work of

time and patience. To succeed, we will make use of every

appreciable characteristic, even of the most empirical ones. In

sorting out in this manner, the colors are always of the greatest

assistance because they are obvious to the eye. One must, as

much as possible, subordinate the importance of the spots to a

graduated order, in beginning with the most fixed and character-
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istic, as for instance the spots on the scutellum and of the post-

scutellum. Thus :

—

Range together all the species with post-scutellum alone yellow.

" " " scutellum alone spotted yel-

low.

" " " " " scutellum and post-scutellum

both spotted, etc.

Then come the anterior and posterior borders of the prothorax;

then the stripes of the abdomen, the spots of the metathorax, etc.

Thus you come i<> form more species than are really existing,

every variety becoming a species ; but, no matter, the work of

reducing will at last arrive and will be easily carried through

when species shall have been studied and known, as it were, by

heart.

Then we may look into books and try to determine each species

while having, beneath one's eyes, the ensemble of individuals.

Bere we can get on only by groping about a long time in

uncertainty. Often after comparing these similar individuals we

shall detect two species which at first had been confounded.

The determination can be carried on by two inverse proceed-

ings. After having sorted out apart by one's own observations

the greater number of species, the entomologist often knows them

already sufficiently to guess to what species such and such a

description belongs, He can, therefore, either start from a species

ami seek the descripl ion which suits it, or start from a description,

ami in passing in review his series seek to what species this de-

Bcription is adapted. 1 .Moreover, these two manners of proceeding

e into each oilier repeatedly, when one has beneath one's

eyes, a large ensemble of well-separated species. Indeed, when

making use of the first proceeding, one often falls into the second,

for one is often struck with the description of such and such a

-alient character which one recollects having observed in a species.

Thus the search after one species leads to the determination of

another. The work hastens along with accelerated motion and

leads to results the more certain as each species is represented

by a larger number of individuals comprising most of the possible

1 For tin's purpose short descriptions, i. e., diagnoses, which may at

once he OOmmitted to memory, are very useful.
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varieties. In this entirely empirical labor, any process, even

expedients are allowable.

Nevertheless, when one gets to the groups, in which the species

lie close together, one is often puzzled, and there remains no way

of exclusion.

Once the females determined, proceed to an analogous sorting-

out and grouping of the males by species. Attribute to each

female species its respective male, beginning by the more easy

and proceeding always by way of exclusion. This is a tentative

work, in which one succeeds satisfactorily only when familiarized

with a group which is being studied.

As to separating at the outset the Monobia from the Odynerus,

the Symmorphus from the Ancisirocerus, the Odynerus from the

Epipona, that cannot be done without being well acquainted with

these groups so as to place therein at once the insects according

to their facies. If one is not far enough advanced to do so, this

separation will result quite naturally from the work of determi-

nation ; nevertheless, to distinguish the Monobia, it will be neces-

sary to dissect the mouth.

With that operation, we may finish, because we shall have no

more to seek but among a small residue of species, whereas had

we begun by establishing that distinction, we should have been

obliged to dissect the mouths of all the Odynerus which have been

excluded from this operation by the mere fact of their determina-

tion. A work of determination made according to this manner

of proceeding will afford synoptical views that alone will permit

one to appreciate the true relations of species. Better than any

other, it will prepare the entomologist to give comparative

descriptions taken from a general point of view which will not

lose itself in worthless details.
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VESPID^l

AMERICA
Family VESPIDJE.

Characters.—Wings folded longitudinally when at rest.

Prothorax extended backward as i'ar as the origin of the

wings.

Mouth. Mandibles variable. Lip quadrifid or quadrilobed,

sometimes only bifid; labial palpi not having more than
four articles; maxillary not more than six articles.

Antennas elbowed, forming either a lengthened or a sub-

filiform club, composed of twelve articles in the females,

and thirteen in the males.

Eyes emarginate (except Paragici).

Abdomen sessile (without apparent petiole) or pedicellate,

composed of seven segments in the males and of six in the

females, and armed with a retractile sting.

Legs slender, without hairs.

Wings always presenting two recurrent nervures and
three or four cubital cells. Both sexes are always winged.

The Vespidas are easily recognized by their folded wings (when

at rest). It is true, this character is not always very distinct,

especially among the Masarinse and Haphiglossinse, but in this

case one identifies them with certainty: 1st, by their elbowed

antennae ; 2d, by their prothorax, which, instead of forming a

knobbed or transverse collar, offers a distinct upper surface, pro-

longed on each side as far as the wing scales; 1 3d, also by their

1 As among the Pom}>ili<lce and Pepsidce, from which they are distin-

guished especially by their elbowed antennas, prolonged into clubs, by

their folded wings, etc.

1 (1)
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general appearance, which is much more easily detected than

described.

The habits of the Vespida are quite different; some being

ial, some solitary, living by rapine, and some parasitic.

These three moral tendencies correspond to the special forms

which characterize the groups, into which we have separated the

following subfamilies:

—

I. Masakin/r. or Parasitic Wasps.—Wings having an indistinct duplica-

tion. Antennae sometimes enlarged into a club, their last articles often

ed together. Prothorax generally convex before. Scute! superposed

upon i aws of tarsi general); unidentate; posterior and inter-

niedi erminated by two articulate spines. Lip quadrifid or bifid.

Wings having but three cubital cells. Eyes slightly emarginate.

II. Ki'mknix/H or Odynkkjx/K 1 or Solitary Wasps.—Wings having a more

distinct duplication, always offering four cubital cells. Antennae suhfili-

forni. with the articles distinct. Lip lengthened, quadrifid. Claws of the

tarsi unidentate.

III. Yksimn.t:. or Social Wasps.—Having the same characters as the

Eumeninae, but the claws of the tarsi not toothed; the wings always

having a very distinct duplication ; the lip short, quadrilobed.

The Masarina can easily be distinguished by the inner neura-

tion of their wings, etc. ; but the solitary and social wasps pre-

few distinctive general characters, that they are always

puzzling. It will hardly be deemed superfluous to give here a

table of empirical characters which may assist in distinguishing

them in every case.

1 In my " Etudes sur la Famille des Vespides" I have given to this tribe

the ens (Eumeninai), after the oldest genus of the tribe.

as the genua Odynerus is much more important, and as the tribe

Vespina is named after a sessile genus, I have thought best to adopt in

rence that of Odyneriens (Odynerince) for the sake of conformity in the

names of both tribes.
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Solitary Wasps. (Odynerinne.)

Mandibles often long and sharp, or

having lateral teeth. Labial palpi

with three or four articles. Maxil-

lary palpi with three, four, five or

six articles.

Eyes always extending to the base

of the mandibles.

Thorax always wide and truncate

before.

The second abdominal segment al-

ways the largest, widening like a

bell, and like a socket to those

following.

Clypeus variable, emarginate, biden-

tate, truncate or rounded on its

inferior border; never terminated

by a tooth.

Second cubital cell always narrowed

toward the radial.

The second recurrent nervure some-

times received by the third cubital

cell.

Social Wasps. (Vespinse.)

Mandibles always short and obliquely

truncate, with the teeth rather ter-

minal. Labial palpi always with

four articles. Maxillary palpi with

five or six articles.

Sometimes an open space between the

base of the mandibles and the eyes.

Thorax sometimes strongly contract-

ed before.

The second segment sometimes fun-

nel-shrped. The third segment

in that case the largest and a sort

of socket for those following.

Clypeus often cordiform, terminated

by an angle or sort of tooth or by

a rounded lobe.

Second cubital cell sometimes

square.

The second cubital cell always re-

ceiving the two recurrent nervures.

Tribe MASARIKE.

(Parasitic Wasps.)

Among these insects one notices in the antennae a tendency to

consolidation of the articles and to a rudimentary condition of the

maxillary palpi, as in general among parasitic insects. The

abdominal segments among some species are constricted at the

base so that one cannot receive another within it.

The wings often fold with difficulty; they offer but three cubital

cells, and the two recurrent nervures always terminate upon the

second.

The lip is at times quadrifid, and sometimes bifid. When bifid

it is also extensile by virtue of a peculiar mechanism. 1

We know as yet but two representative genera of this tribe in

America—one of which forms a genus limited to this continent,

1 See : Saussure, Etudes sur la Famille des Vespides, III, 23, etc. ; and

Annales des Sciences Naturelles, 1857, VII.
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Gen. TRIMERIA Sachs."

Antennx clubbed, lengthened ;
the last articles very indistinct.

Lip nol extensile, tongue shaped, bifid. Labial palpi composed

of three articles; maxillary apparently of none. Mandibles

tolerably sharp. Abdominal segments constricted at their base
;

nut retractile.

1. T. americana ?acss.

Erinnys americana <\v>>. Ann. Soc. Ent. Fr. 3<1 ser. I, Bull, sx, 1S53.

—

Trimeria americana SAOSS. Vespides, III, 1854, 81, PI. iv, fig. 2, $.

Hab. Brazil.

Gen. IIASARIS Fab.

Antenna of S long, of 9 short, composed of twelve articles,

of which the live last an- soldered into a single bare mass

(leaving but eighl articles apparent). Articles 4-7 long in the

males, short in the females, and incompletely soldered; the

terminal mass (8th article) forming an oval club in the male,

variable a ng the females. Lip extensile; the tongue bifid,

inclosed in a contractile sheath, in the form of a lamina, placed

edgewise: labial palpi short.
1

- Jaw* short; maxillary palpi

rudimentary. Mandibles short, arcuate, bidentate. Glypeus

notched like the arc of a circle. Metathorax flattened behind

(bispinose). Abdomen flattened beneath, the segments contracted

at the base, the third and following not retractile into the second;

tie' abdomen equally wide and rounded at tip in the ?; lengthened

in the & , attenuated toward the end, bi6d at the anus, and seg-

ment 2 •'! armed beneath with a salienl process.

I at first named tl is genus Erinnys in commemoration of a discussion

"I"" "" antenna of Mnxaris which for a Ion- time occupied the Entomo-
I Society of France (see loc. cit.) ; hut finding this name already

employed, I changed it to Trimeria, which seems scarcely better, as there
;"v a,iready two genei

. Nevertheless I think it better'to retain
the new name, Bince it is not identical with the last.

i See ^r the composition of the lip. Sauss. Vespides, III, 23, and
Annal?s ies Scienoes Naturelles, l&iJT, Vll.
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This remarkable genus counts as yet but five representatives,

of which two are African, the others were recently discovered in

North America.

The American 3Iaaaris differs from the African by having the

labial palpi much longer. The 1st joint long; the 2d very short,

about one-third or one-fourth the length of the first ; the 3d

arcuated, a little shorter than the first, and ciliated at tip. The

4th is quite rudimental, soldered to the inner face of the extremity

of the third. The tongue is quite extensile as in the African

type. The maxillary palpi are also quite rudimental, only appa-

rent as a little tubercle. The American Masaris are also distin-

guished from the African by the antennas of the 9 which are

more globularly clubbed, nearly as in Celonites. The males

which I can only judge by the figure given, have also the terminal

part more globular or at least less elongated than in M. vespi-

form is.

1. Antennae of ? clubbed, having 5 soldered terminal articles,

slightly dilated, not forming a distinct knob; the first article

very long. Labial palpi very short

M. vespiformis Latr. (North Africa.)

2. Antennae of 9 terminated by a knob, as well as those of %
;

the five last articles forming an oval dilated mass. Labial

palpi moderate.

1. m. vespoides Cress.—Nigra, flavo variegata, abdominis sesroentis

late flavo-fasciatis ; faseiis 2-5 utriuque nigro-niarulatis ; 6° Memento
flavo-bitnaeulato ; alis flavescentibus ; scutello planato metanuto bis-

pinoso ; antennis % elougatis, articulo primo brevi, globoso, ultimis 5

in clavam ovalem glutinatis
; 9 brevibus, primo articulo tertio brnviore,

3° elongato, 4°, 5° niediocribus, ultimis 5 in clavam subglobosam

glutinatis ; abdomiue % apice fisso, segmentis 2-3 subtus processibus 2

iu.striiutis.

Masaris vespoides Cuesson, Proc. Ent. Soc. Pbilad. II, 1863, 69, PL iv
;

III, 673.

% . Total lengtb, 9 lines ; expanse of wings, 1 .

r
> .V lines.

9- Total lengtb, 8 lines; expanse of wings, 14 lines.

Male.—Clypeus subquadrate, deeply emarginate, with the

angles rounded; mandibles somewhat obtuse, with two indenta-

tions near the apex. Antennas a little longer than the head and
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thorax; 1st joint short and thick, 3d to Gth about equal, some-

what flat; 7th shorter, the 5 apical joints soldered into abroad

oval knob, slightly concave beneath; the sutures somewhat

distinct beneath. Metathorax forming on each side a somewhat

flattened square angle, armed with an acute spine. Anterior

femora rather curved and tibiae dilated; posterior tibiae armed

with two spurs, one of which is elongate and deeply bifid. Tarsal

claws simple. Abdomen elongate, convex above, gradually

narrowed posteriorly ;
apical segment subquadrate, deeply eniar-

ginate at the apex, with two longitudinal carinae, each bearing a

small obtuse tubercle on the posterior third of the segment; 2d

and 3d segments beneath with a bifid projection at their base;

thai of the :Jd very prominent and armed posteriorly with au

acute spine.

Body black; clypeus, apex of the labrum, middle of the mandi-

bles, a transverse dilated line between the antennae and the inner

and miter orbil of the eyes above the antennae, yellow; antennae

above, with the base of the first and second joints black; the

apex oi 1st, inner side of 2d, and the 4 following joints, yellow;

the apical joints yellowish, varied with fuscous, blackish beneath.

Anterior margin of prothorax, a spot beneath the wings, wing
scales and a spot above, apex of scutellum and angles of meta-
thorax yellow. Legs yellow, at base black. Each segment of

the abdomen above with a submarginal yellow indented band;
apical segment with a quadrilobed yellow spot. Wings stained

with yellowish, nervures honey yellow about the base, fuscous

toward i he apex.

/ ile.— Form shorter. Clypeus widely and deeply emar-
ginate, very coarsely punctured, roughly folded and reticulate at

the top. Labrum carinated, elongated and rounded at tip.

I ehead carinated transversely between the antennas. Head
and thorax densely, metathorax finely punctured; scutellum
polished. Mesothorax carinated. The thorax depressed ; the

angles of metathorax flattened and depressed, terminating in an
acute spine. Abdomen finely punctured; the segments very
little constricted at base. First joint of the anterior tarsi rather
dilated.

B k, with fulvous pubescence. Antennae fulvous; the 1st
and 2d joints blackish, the 1st yellow at tip; the club obscure
on the upper side, blackish at tip. Palpi, the middle of inandi-
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bles, borders of labrura at base, a transverse line at top of clypeus

and orbits of the eyes behind and over the emargination, yellow.

Anterior border of prothorax and sometimes also the posterior

edge, tegulae, a spot under the wings and the angles of the meta-

thorax, yellow. All the abdominal segments bordered by a wide

yellow band, the first beneath interrupted ;\ the three follow-

ing more or less emarginate in the middle, and with a black

transverse spot on each side. Anal segment with two yellow

macula?. Feet yellow ; black at base. Wings a little grayish,

with basal and costal veins ferruginous. Radial cell having its

greater width in the middle of its length ; 2d recurrent vein in-

serted after the middle of the border of the 2d cubital cell.

The yellow ornaments of % vary much in form and extent;

still more in 9 , the bands being of very different width, emargina-

tion, spots, etc. The bands are sometimes emarginated in middle,

and even interrupted on each side by the emargination. Some-

times the fascia at head and thorax are divided into several dots.

Var. a. Sides of clypeus and labrum not margined with yel-

low ; no spot on the mandibles; a yellow spot at top of clypeus.

b. No yellow spot beneath the wings, no spots on mesothorax.

c. Metathorax with posterior angles slightly produced and

tipped with yellow.

This insect differs from 31. marginalis by its very rough clypeus,

by the carina of the forehead, its depressed thorax, by the spines

of metathorax, etc.

It has much resemblance to 31. vespiformis; but the knob of

the antennas of the % is shorter; the projections of the 2d and

3d ventral segments are also differently constructed, that on the

2d segment of the American species being less developed and

bifid, while that of the 3d segment is strongly developed, bifid,

and bearing an acute spine behind. The antenna? of the 9 are

very different; the 1st joint being shorter than in 31. vesjtiformis,

and the apex more swollen, as in Celonites. The color and dis-

tribution of the markings of 9 is also very different, 31. vespi-

formis 9 having its ornaments rufous and much more developed.

Nevertheless the two species are so closely allied, that it is im-

possible to separate them generically.

Inhabits Rocky Mountains, Pike's Teak. (Coll. Ent. Soe,

Phila.)
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This fine insect was discovered by W. J. Howard, and described

by E. T. Cresson. Numerous individuals were taken by Ridings

in Colorado Territory on a plant allied to Lobelia.

2. JI. zoualis Cbbsb.—Nigra, fusco-liirta ; anteimarum articulis 4, 5

breribus; clypeo arcuatim emargiuato; thorace parum ilepresso;

Miitello carinato ; metanoto utrinque canthum compressnui longe spi-

' iioMuii efficients; corpore valde sulfureo-variegato ; abdoiuine fasciis

uompletis 5 ; auo bimaculato; alis subferrugineis. 9-

.1/. zonalis Ckesson, Proc. Ent. Soc. Philad. Ill, 1864, 674, 2. <? . £ .

J. Total length 15 mill. ; wing 8-9 mm.

J. Clypeus notched in arc of circle, convex, finely punctured.

Labrura triangular, rounded at tip, pubescent, with fulvous

hairs. The whole insect very finely sculptured. Thorax but

little depressed. Metathoras flattened behind, but not depressed
;

the angles compressed into strong carina;, armed on each side

with a long spine, as in M. vespoides.

Black, with brown hairs. Antennas fulvous; scape black, with

a yellow spol ; 2d joint black; 3d yellow; those following very

short; the did) blackish above. .Mandibles, a spot in the fore-

head, the whole orbits, the hind margin of prothorax, and (partly

or completely) the fore margin, a spot under the wing, tegulae,

post tegulae, margin of scutellum and the angles of metathorax,

sulphur-yellow. A complete and regular submarginal fascia on

all the segments of the abdomen ; beneath, only lines of macula?

;

6th segraeul above, with two yellow spots. Feet black at base,

yellow from the knees to the end. Wings as in the preceding,

with ferruginous veins; radial cell rather brown; 1st recurrent

vein inserted nearly at the inner angle; the 2d about in the

middle of the 2d cubital cell.

Var. A yellow spot on the clypeus ; 2 spots on the forehead;

antennas more black; a yellowish tip on the coxae. Fascia; of

the abdomen a little emarginated; the band of the 6th complete.

A larger subquadrate spot beneath the insertion of the

antennae, and the clypeus and labrum pale yellowish-white.
clypeus shaped like that of if. vespoides %, but more flattened
and less deeply emarginate al tip; antennae rather longer than
head and thorax, proportioned as in Vespoides %, except that
the club is not at all flattened beneath

; the joints pale yellowish-
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white above or rather exteriorly, the two basal joints more or less

black above at base, the fourth, fifth, and sixth joints at tip

beneath, and the whole of the remaining joints beneath, pale ful-

vous; the club above at tip, more or less black
; the five articu-

lations of the club are closely soldered together, the sutures

indistinct. Wings as in M. vespoides %. Legs shaped as in

Vespoides % ,
except that the anterior tarsi are scarcely ciliated,

and the basal joint of the posterior tarsi is scarcely as long as the

four remaining joints together, shaped like that of Vespoides %
;

shining black; all the segments except the terminal one, with a

continuous pale lemon-yellow band ; those on the five basal seg-

ments more or less emarginate on each side anteriorly
; the band

on the sixth segment generally entire
; apical segment black,

polished, deeply bifid or forked at tip when viewed from above;

when, viewed in profile the tip is rather broad and obtusely

emarginate, the lower process being the shortest and stoutest

;

when viewed endwise the tip has a subtriangular shape, concave,

more or less lemon-yellow, with the lower process rather deeply

emarginate ; venter flattened, shining black, most of the segments

with a lateral yellowish spot ; the second segment with a more

or less developed fold anteriorly, obtusely emarginate on the

middle ; on the disk of the third segment a large, robust, well-

developed process, obtuse at tip, but with a short, stout, subacute

spine posteriorly, similar to that of Vespoides %. but less

developed. Length 5 lines ; expanse of wings 9 lines.

This species is nearly the miniature of Vespoides, but is never-

theless a very true species.

The male differs from that of M. vespoides in several points of

structure, viz., the club of the antennas is rounded and not flat-

tened beneath, the basal joint of the posterior tarsi is scarcely as

long, while in Vesjioides % it is almost twice as long as the re-

maining joints ; the apical segment of the abdomen differs much

from Vespoides %, in having no carinas on the disk, and in the

tip being much more deeply bifid, both above and beneath, and

the projection on the third ventral segment more robust, and not

compressed or emarginate at tip as in Vespoides %.

In the ? the thorax is less depressed, but a little more than in

marginalis. The yellow ornaments are more abundant ; the

abdominal fascias entire. The scutellum is carinated, while it is
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doI iii Vespoides; the fore part ofthe mesothorax is also carinated,

bU | the hind part is depressed, while in Vespoides it is rather

elevated. The 4th and 5th joints of the antennae are quite short,

while in Vespoides the 4th is longer than broad.

Hab. Rocky Mountains, Colorado Territory.

Mr. Ridings discovered this species in August on a plant most

likely to be of the genus Phacelia.

3. !H. marginalia Cress.—Nigra, tenuissime punctulata; tborace

quadrato, baud depresso, angulis metanoti compressis, baud spinosis
;

macula frontis, marginibas pronoti, tegularum abdoniinisque segruento-

riiin 1-5 margine luteo; tibiis et tarsis luteis. J.

.1/. marginalia Cbesson, Proc. Ent. Soc. Pbilad. Ill, 1864, GT7, £.

J. The whole insect, including the head and clypeus very

finely punctured, coriaceous. Thorax quadrate, a little longer

than wide, not depressed as in M. vespoides, very finely punctured,

a little rougher along the anterior margin of mesothorax. Clypeus

convex, not carinated, not so much eraarginate as in Vespoides.

Labrum triangular, with the tip truncate and rounded; its margin

and pubescence fuscous. The angles of metathorax not depressed,

bul c'ompressed, not spined. Pubescence black (or grayish, when

not fresh). Palpi, tip of mandibles, a line along the orbits behind

and on the upper part of the sinus in front, a transverse line or 2

- at the insertion ofthe an,tennae, luteus. Antenna? fulvous;

the lsl joint and upper part of the club, blackish; the other joint

rather obscure on the upper side. Border of anterior and posterior

edge of prothorax (more or less), and outer half of tegulae, whitish.

Abdominal segments L-5 adorned above with a narrow whitish

band, not quite marginal, sometimes interrupted; at least the

first. Tibiae luteus, tarsi fulvous. Wings hyaline, with ferru-

ginous veins; radial cell pear-shaped, narrowly produced at its

inner extremity; both recurrent veins inserted before the middle

of the I'd cubital cell.

Var. The bands of head and thorax replaced by mere dots;

clypeus with a white line; a macula on the pleura beneath the

win-; anal segment with 2 white dots; the 3d segment beneath
with a row of white dots.

i> ffers from .1/. vespoides by the liner punctuation, not rough
clypeus, not carinated labrum, by its forehead without carina, etc.

lli}>. Rocky Mountains, Colorado Territory.
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1

This insect, like the preceding, was discovered by Mr. Ridings.

I have a specimen of each of the three species here described

through Mr. Edw. Norton

Tribe ODYNEMNJE. 1

(Solitary Wasps.)

Nails of the tarsi unidentate. Clypeus never terminated by a

tooth ; mandibles long, prolonged in the form of a sharp beak,

or truncate, trenchant or dentate ; lip lengthened, often very long,

always quadrifid, its lateral lobes forming long prongs separated

even to its base and articulate.

In general, each of the four divisions of the tongue has at its

extremity an opaque horny point; but in some cases these points

disappear, and the lobes become very long, linear and plumose

(Synagris).

Antennae scarcely clubbed, lengthened, simple in the ? ; ter-

minated in the % by a hook, or twisted spirally at the extremity,

or simple. Eyes strongly emarginate ; thorax always wide

before
; metathorax not prolonged.

The abdomen is quite variable, but the second segment is

always the largest ; those following are retractile, and can easily

be forced back into the second.

The solitary wasps have not the habit of living in society, and

it is this characteristic which establishes the principal difference

between the Odynerinae and Vespinse; for those distinctions which

are drawn from their organization are not of much consequence,

and can be reduced to the difference of claws, which in the soli-

tary wasps are armed with one tooth, and are simple among the

social. The solitary wasps have, in fact, more carnivorous in-

stincts. Although nourishing themselves by sucking flowers, they

attack very many larvae, spiders or other animals, to provide food

for their offspring. Their larvae are carnivorous, although the per-

1 See on page 2 and 3 the table to aid in distinguishing the OJijnerinoB

and Vespince.
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feet insects sustain themselves by sucking vegetation. The Ody-

nerinae establish theirnests in holes in walls, in the hollow interior

of the stems of certain plants, or in habitations which they con-

st met in the open air, of clay or of some vegetable and gummy

substances. The eggs deposited in these nests are abundantly

provided with larvae or insects stupefied and reduced to a state

of living mummies by the effect of the poison of the mother.

animals so inclosed are incapable of defending themselves,

but retain sufficient life to prevent decomposition, and serve for

the support of the larvae of the wasps. The nests, after having

been provisioned, are carefully closed by the mother with clay,

with just sufficient covering that the young insect can pierce it to

escape when it has undergone its last transformation.

Certain species of Odynerinse (Zethus) appear to manifest a

tendency toward social habits; they form small agglomerations

of nests which resemble a little the irregular nests of humble

bees (Bombus), but grouped yet more confusedly. But there

always prevails this difference between the cells formed by the

social and those made by the solitary Hymenoptera that the first

have a cylindrical inner space, while the second are rather ex-

tended masses which are not in regular juxtaposition, so that they

seem more like spheres and ellipsoids joined together, than cells

constructed side by side on a general plan. In other words, the

solitary species never seek to form a comb, although they some-

times form agglomerations of cells. The most part of them do

not construct these rough cells one upon another, but disperse

them into different positions.

I. THE ANOMALIPENNES.
The Brsl recurrenl nervure received by the second cubital cell;

the second recurrent nervure received by the third cubital cell.

I. Lip extremely lengthened, bent back under the sternum ; man-
dibles truncated obliquely, having terminal teeth.

Genera: Raphigl i Sadnd.— Stenoglossa Sauss.

Not kimwn to be represented in America.

II. Lip shorter; Mandibles moderately long, sharp.
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Gen. GAYELLA Spin

Mandibles forming a beak by their union; labial palpi com-

posed of four articles ; maxillary, of six. First segment of the

abdomen contracted iu the form of a kuob or an inflated disk.

1. Gayella eumenoides Spin.

Gayella eumenoides Spinol. Gay's Fauna Chilena (Hist, fisica de Chile),

Zool. VI, 1851, 333, 1, pi. ii, fig. 2.—Sauss. Vespides, I, 1852, G, pi.

viii, fig. 4.

Bab. Chili.

II. THE NORMALIPENNES.
The two recurrent nervures received by the second cubital

cell.

Legion I. The Zethites.

Mandibles short, obliquely truncated at the extremity, with

teeth placed on the oblique border of the truncation, and so rather

terminal than lateral (vide Saussure, Vespides, I, pi. ii, lc, 3c;

pi. iii, lc, 3c) ; forming by their union an obtuse beak.

Gen. ZETHUS Fabr.

Mandibles short, obliquely truncated, and in general armed

with teeth placed on the oblique terminal border. Lip and jaws

lengthened ; labial palpi composed of 3-1 not feathery articles;

the maxillary, of 6.

Head large, expanded, in general wider than the thorax, dis-

coidal or wider than long, swelled behind the eyes and emarginate

like an arc of a circle on its posterior face. Antennas inserted

in the middle of its height. Clypeus rounded or in a large

square, in general wider than long.

Iliorax slightly contracted before, sharply truncated on its

anterior extremity, so that there is a space in the form of a

circle between the head and anterior border of the prothorax
;

this last generally flanged, carrying a crest in form of a sharp

plate or edgs.
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Abdomen pediculate; the first segment in the form of a petiole,

Unear at its base, next inflated, and finally more or less con-

.1 at its extremity, which renders the inflation globular or

elliptical. The second segment, in form of a rounded bell, is

often pediculate.

Sexual differences.—The males have the clypeus transverse,

quadrate, broad. Their antennae are terminated either by a hook,

j

or by a spiral. 1 The female, have the antennas simple and the

clypeus disco idal, often convex or lozenge-shaped, transverse.

\ merican.

This genus is easily recognized by its peculiar face, its trans-

verse clypeus, large head, and the singular form of its abdomen.*

Among the Zethus the mandibles are quite short, overlapping

beneath the clypeus ; their triturating edge is terminal, not lateral

as anmng the Eumeninx.

The size of the head is such that the eyes do- not entirely

cover the cheeks. The metathorax has such variable forms that

ii recalls what one sees in the Odynerus; one can always here

distinguish two lateral ridges, which extend from the base of the

wing to the insertion of the petiole, as in certain Odynerus

(Hoplopus or Epipone).

The petiole is quite variable. Its expansion produces a form

sometimes globular, sometimes more lengthened. The 2d abdomi-

nal segment, whether subsessile or long pediculate, has the form

of a bell or compressed oval. It is dilated suddenly (globularly),

or gradually (like a pear), lis posterior border always presents

two distinct foliations, the inferior projecting remarkably. This

1 It is not possible to establish a definite limit between these two forms:

fur often, with the hook, there also commences a spiral. When the spiral

is very distinct, the 13tb article, in place of terminating in a point as when
it forms a hook, is lengthened, curved and obtuse. (See Saussure, Vespi-

des i. pi. ii. fig. 3, '/.)

2 Tle> '/., >.hu& were mostly confounded with the Eumenes up to the time

when I reunited the species in one genus, of which the buccate characters

and tie- general form are too distinct to admit of any confusion. Hut I

oonld not entirely separate from the genus Enmpnes, some species which
I had not seen, and of which, even as wasps, the descriptions were incom-

plete ('/.'. rufinoda Lef. ; E. substricta IIald., etc.).
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form of the two first segments recalls specially that of Icarla

(Social Wasps).

In general with Zethus, above all among the small species, the

head and thorax are cribrose with coarse punctures. These some-

times extend upon the petiole, but commonly the metathorax is

less punctured and the abdomen very smooth.

Most of these insects are colored black and yellow ;
but the

yellow markings are often wanting, and the variations are very

numerous. 1

The genus Zethus is particularly interesting in view of its

zoological affinities. In fact, here the head becomes large and

excavated posteriorly, as in the Vespinse; the mandibles are short

as among them ; and one remarks a certain relationship in the

appearance or some resemblances which seem to establish an

affinity with the Social Wasps
;

2 while in the construction of the

parts of the thorax, one recognizes some traces of the forms of

the Odynerinee sessiliventres.

Zethus seems also to establish a lien between the Odynerinse

and the Social Wasps by their habits; for the Zethus, although

certainly solitary insects, construct nests composed of irregular

cells, few in number but agglomerated, which is probably a pre-

liminary step in the series toward the construction of numerous

serried and regular cells. (See Zethus Bomandinus.)

Even with all the gradations of form which we observe in

passing from one to another in this genus, we do not think that

one can divide the Zethus into more genera. Even the Asiatic

type Galligaster seems so intimately attached to Zethus that we

can scarcely keep it separated now that more numerous Asiatic

species are known.

In conclusion, the genus Zethus is a very numerous American

group peculiarly abundant in the intertropical parts of this con-

tinent.' In the United States it is represented by but one known

species; while in Mexico we find a very great number, which

seem to be but an indication of a very much greater number which

must exist in the other parts of tropical America.

' From mv ignorance of this fact, I regret having published in my Mono-

graphic des Gn'ppes Solitaires, descriptions of a certain number of species

of Zethus, the distinctions of which are founded especially on the distnbu-

tion of colors.

2 See below, the division Zethus.



1G IIYMEXoPTEKA OF AMERICA. [PART T.

This circumstance promises to render the study of the species

exclusively difficult.

Division ZETHUS 1 (sensu strictiore).

(Sacss. Vespidea I, 9, III, 115.)

Second abdominal segment subsessile ;
expansion of the petiole

globular, lengthened. Thorax moderately lengthened. Meta-

thorax convex, presenting two rounded convexities, separated by

iove. Antennae of the males terminated by a spiral. The

6th abdominal segmenl bearing underneath two lamellar appen-

dages (copulative?). Species large, having a feeble sculpture,

lint not polished and witli a dull metallic color.

It i> impossible not to be struck with the resemblance of these

insects to the Synoeca. The same form of head, indented be-

hind, the same dull metallic color, great size, pediculate abdomen,

mandibles almost the same form, etc.

The representatives of these two genera inhabit also the same
countries of America. There ii», in their color and appearance,

one of those analogies which we sometimes find impressed upon

insects of the same regions of our globe,- and this seems especi-

ally (.ne of those openings that modern zoology should carefully

mark as suitable to cast some light on the relationship of species.

1. Z. rtvt taJ«'op<>!amO Fabb.

Vespa carule pennis Pabr. Ent. syst. Snppl. 203, 179S.

us caruleopennis Fabb. S. P. 2^2, L—Latr. Gen. IV, 137; Encycl.
pi. 393, fig. 12,13. -Sauss. Vespides, I, 9, 1 ; Revue Zool.X, 1858, (34.

Zethus brasiliensis Sacss. Vespides I. 10,2, J; III, 115, % (prob. variety
of this species ).

Zelkus magnus Saoss. Vespides I, 11, 4, pi. viii, fig. 5, $ .

Abdominis petiolo globoso-clavato, sulco tenuissime partito.

Eab. South America, Cayenne, Para, Brazil, Quito.

1

I havi
1
from this division a certain number of small species,

which have very much the same form of abdomen, but whirl, by their
olypeus and the angular fen, of the metathorax, find a more natural

a the division Zethui

The Vespides of Chili present a yet more striking example of this.
See below Hypodynerus.

3 The Vespa surinama Lixh. fGmel V °T",o em is a;»i, ,. *i
•

v 'inn. > , -i jj, 4a)
}

i a either this species
or a oynoeca.
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2. Z. recurvirostris De Geek.

Vespa mexicana Linn. 12, Edit. 953, 6.

—

Oliv. Encycl. Meth. Ins. VI, 673.

Vespa recurvirostris De Geek. Mem. Ill, 579, pi. 29, fig. 4, 1773.

Vespa cyanipennis Fabr. Ent. syst. II, 277,86,1793; Polistes cyani-

pennis, S. P. 275, 30.

Zethus cyanipennis Latr. Genera, IV, 138.

—

Erichs. Faun, et Flor. Brit.

Guiana, III, 590.—Sauss. Vespides, I, 12, 6; III, 116; Revue Zool.

X, 1858, 63.

Eumenes cyanipennis Latr. Hist. Crust, et Ins. XII, 345.

Zethus luyubris Perty, Delect. An. Artie. 144, pi. 27, fig. 4, 1830.

—

Sauss.

Vespides, I, 11, 5 ; Revue Zool. X, 1858, 63.

Clypeo 9 lato, satis rotuudato, truncato
;
petiolo ovato-clavato, uigro vel

rufo.

Hab. Brazil. Does not seem to inhabit Mexico.

3. Z. clialybeus Sauss.

Zethus chalybsus Sauss. Vespides, I, 10, 3; Revue Zool. X, 1858, 63.

Clypeo 9 transverso, rhomboidali, utrinque acute angulato, apice trun-

cato, bidentato.

Hab. Brazil.

4. Z. carbonarius Smith.

Zethus carbonarius Smith, Cat. Brit. Mus. Vespid. 10, 5.

Hab. Brazil, River Amazon.

Division HEROS.

(Sauss. Vespides, III, 115.)

Clypeus lozenge-shaped, transverse, forming- on each side a

sharp lateral angle; abdomen depressed, its second segment sub-

sessile, enlarging gradually. Head swollen at vertex, and con-

vex. Ocelli arranged upon a very oblique, almost vertical plane.

5. Z. gigas Spin.

Zethus gigas Spinola, Ann. Soc. Ent. Fr. X, 1841, 129, 80.—Sauss. Ves-

pides, I, 12, 7; Ib. Ill, 115.

Calligaster heros Sauss. 1 Vespides, I, 23, 1, J, pi. ix, fig. 6, 1852.

1 This name was given by De Haan ; but it Is a collective name, and
after having cited Haan, for satisfaction, in the description of the species,

we here suppress the name ; considering that we do not recognize the col-

lective name, as we have said elsewhere, and do not wish, by setting ail

example, to preserve it.

2
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Eab. South America. Cayenne.

This type has very ranch the form of Zethusculus, on the part

of its clypeus, and yel this form of clypeus appears in Z. qri-nipes.

Division ZETHUSCULUS Sauss.

(Sauss. Vespides, I, 15; III, US.)

,ik1 abdominal segment subsessile, or briefly pedieulate (the

le having at mosl a quarter the length of the segment).

ngtheued, its inflation variable.

Species small, ornamented with black and yellow.

The in- '
: - group often have the clypeus armed with

two little separated teeth; this part is in general moderately

rounded, but is at times lozenge-shaped, as in the division Eeros,

with the lateral angles sharp (Z. spinipes) ; the head and thorax

are cribrose with greal punctures, often rugose—the vertex offer-

in? frequently a corrugation which includes the antenna". The

thorax is generally short, and at times strongly ungulate; the

metathorax in particular is sometimes convex as with the true

Zethus, and at times becomes angulate. The lateral ridges are

very distinct and the Hanks beneath are smooth, compared with

the resl of the thorax. The posterior face of the metathorax is

convex, having two convexities or moderately flattened eleva-

tions, always velvety, less punctured than the rest of the thorax,

and in general covered with striae or wrinkles, silky upon the

dividing groove. Sometimes the posterior face of the metathorax

i.- concave and offers under the post-scutel a little excavation,

which recalls what one .-res among certain Odynerinse. One

often perceives, al ;o, two longitudinal carinas which start from the

angles of the post-scutel. 1 When these carinas become enlarged,

they produce ridges which border the cavity (Z. miniatus).

The petiole is quite variable; sometimes the knob is elliptical

and depressed, bul more often the swelling is moderately cylin-

drical
;

at firsl somewhal large, it then diminishes in size gradu-

ally to the extremity. In tine, it inclines to the campanular form,

whether lengthened pyriform, or clubbed and calling to mind the

fiumenes or even tubular
; but the other characters always suffice

1 When I say : metathorax bicarinate, it is meant that the carina? exist

en the ]>•• of tin' metathorax; for as the Intern! oh/<s or ridges

found on all the species, I do not mention them in the descriptions.
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to enable one to distinguish these exceptional species from the

Eumencs (viz. : the clypeus transverse and not longitudinal, the

mandibles truncate and not tapering, the head emarginate behind).

The petiole is, in general, less strongly punctured than the thorax,

more strongly than the abdomen.

Among the species of this division the antennae of the males

are terminated, sometimes by a rolled-up spiral, sometimes by a

hook. They form, in this way, two parallel series, based upon

this character; in each one of them one sees the second abdominal

segment at one time subsessile and at another becoming more and

more pediculate. These two series continue in the Didymogastra.

The two forms of antennae combine with all the degrees of pro-

longation of the abdomen, thus showing that the character drawn

from the manner of termination of the antennas is not of any

generic value.

As the most of the insects of this genus arc not well described

in my "Etudes sur la Famille des Vespides" I will here give a

diagnosis of the species of Meridional America which I have

before my eyes :

—

A. Aniennse of the males terminated by a rolling-up spiral.

a. Petiole presenting a ?iodtdous or ovoid expansion.

6. Z. arietis Fabk.—Niger, capite et thorace valde cribratis. Clypeus

cribratus, integer, apice subtruncatus. Pronotuin vis carinato-margi-

natum; inetauotum minus rugosuui, serieeum, in medio excavatum,

striatum. Petioli tumor hand nodosus, elongatus ut in Z. Westicoodi,

at angustior, nitidus, teuuiter punctatus ; abdominis 2m segmentum

paulum (sed distincte) petiolatum, elongatum, ovato-dilatatum (nou

globoso-dilatatum ut in Z. spinipede, Westicoodi, etc.). Petiolus et pedes

rufi; aloe iufuscatse eyaneae
; % anteunis subtus apicem versus fulvis.

Longit 0.017.

Vespa arietis Fabr. Ent. Syst. II, 1793, 282.-Oliv. Encycl. Metli. Ins.

II, 676.

Polices arietis Fabr. Syst. Piez. 2S0, 50.

Zethus arietis Sauss. Vespides, I, 14, 11 ; Revue Zool. X, 1858, 64.

Sab. Brazil.

?. Z. rufinodiis Latr.

Eumenes rujinoda Latr. Genera, IV, 1S09, 137, pi. xiv, fig. 5.—Sauss.

Vespides, I, 42, 19,

Zethus rujinodus Sauss. Vespides, III, 118, 4, pi. vi, fig. 3, J

.
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.May be a variety of the preceding.

Hab. Antilles.

8. Z. piriformis Spin.— J . Ater, nitidus, pnnctatns, sed nihilominus

1 litus ; clyj et froute planatis; illo apice subemargiuato, margine

punctato, de reliquo laevi, substriato
;
pronoto valde cristato-inarginato,

sed baud bidentato, postscutello et metanoto velutinis, argenteo-sericeis,

lioc parum striato, supra iitrinque laevi; petiolo ovato-inllato, liitido,

punctnlato, margine tiavo-limbato ; secundi segmenti margine subja-

ceute prodneto : reliquis valde puuetatis ; antennis subtus apicem versus

ferrn tibus ; alis byalinis, costa angaste nigra; cellula 2"

i.ili. Longit 0.017.— Variat secando segmento fiavo-limbato.

Itus piriformis Spin. Ann. Sou. Ent. Fr. X. 1S41, 135.

—

Sauss. Vespides,

I. 15, 12.

Zelhus binodis Sauss. (per erroreua) Vespides, I, pi. viii, fig. 8.

Hab. Cayenne.

This spe< markablc for its body appearing smooth,

although punctured, having the punctures apparently effaced. I

(•annul say with certainty if this is really the species described

by Spinola. The 2d segment of the abdomen is swelled suddenly,

and globular, a character which distinguishes this Zcthus from Z.

rnus.

9. Z. fi a tenuis Sauss.—Niger, pnnctatns; pnnctia 2 frontalibus
flavis. Prouotum paulum cristato-inarginatum. Scutellum convexum,

o partitum. Metanotuin minus punctatum, sericeum, clunibus
2 convexis, sulco profundosejunetis et ntrinqne carina vertical] spatium
striatum margiuaute instructia (non .sunt ilia? carina? laterales inetanoti,
s '" 1 fa,i " i P°stica -his ovatus, sat. brevis, pnnctatns. margine
Have; abdominis secundum segmentum distincte petiolatum, ovato-dila-
tatum. Alse infuscatse, costa nigra, apice et postice parum obscure.

• lypeus in dimidia parte inferiore flavus margine infero recto, dentibus
2distanlibus nigris; antenna? subtus, apicem versus Havre. Longit 0.016.

Zethus fraternus Sauss. Vespides, I. L6, 14. 1852; Revue Zool. X, 1858,
163.

Hab. Brazil (lower provinces). Typus in museo Saussuriano.

The swelling of the petiole is a little flattened, and wider than
in Z. piriformis; the second segmenl is more briefly pediculate,
more gradually swelled and less globular. The body is more
strongly punctured.
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lO. Z. Westwoodi Sauss.—Niger, oapite et thorace grosse foraminato-

cribratia , raetanoto argenteo-sericeo ; abdomine valde aureo-sericeo

;

petioli ampliatione ovata, elougata, Laud clavata; secundo seginento

petiolato; pronoti margiue, macula subalari, scutellis, et abd. segmen-

toruin 1-2 margiue, flavis; alis infuscaiis ; 9 tlvpeo integro utrinque

margiue rlavo
; £ clypeo flavo, auteuuis subtus et cochlea fulvis.

Ztthus Westwoodi Sauss. Vespldes, I, 1852, lb', 15; III, pi. vi, fig. 2, 9.

Total length, 18 mm. ; wing, 13 mm.

9. Clypeus polygonal, entire, covered with coarse punctures;

its inferior border a little truncated and retrousse. Head and

thorax covered with coarse cribriform punctures; on the forehead

a feeble transverse depression, and above the insertion of each of

the antennas a vertical medial depression extending to the clypeus.

Prothorax angulate; its anterior border edged by a crest in form

of a vertical lamina. Post-scutel unarmed. Metathorax rounded,

smooth, hairy, with little or no punctuation, and covered with a

silky down, in color strongly silvery or a little golden ; its exca-

vation has its upper edges moderately distinct; the lateral edges

of the metathorax prominent. Petiole smooth, shining, gulden,

like the abdomen : the linear part almost naked, the expansion

much lengthened, oval, occupying most of its length, a little

swelled above. The remainder of the abdomen shining, distinctly

golden, garnished with a silky pile, having cupreus reflections.

Second segment ovate-globular, pediculate, the pedicle occup}nng

a fifth of the length of the segment; the part swelled (or the

bell), wider than long, but less wide than the length of segment;

the second leaf of its border very prominent.

Insect black; on each side of the clypeus an oval spot, two

dots above the insertion of the antennas, margin of the prothorax,

a spot under the wing and scutels, yellow or orange. A border

of this color occupies the margin of the two first segments; that

of the first extending along the sides of the petiole (these mark-

ings are liable to be wanting, particularly on the head and the

prothorax). The remainder of the abdomen and the second

margin of the second segment, ferruginous. Antennas and legs'

black. Wings smoky, the anterior borders browu with a violet

reflection. Wing scales yellow or brown.

The % as large as 9 ; clypeus yellow, slightly bidentate (a

third hardly perceptible tooth between the two laterals). Fla-

gellum of the antennae yellow beneath, especially under the
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ina] bend, which is sometimes entirely tawny. The yellow

or tawny border of the prothorax is interrupted by some black

Var. Size small, 13 mill. Prothorax black.

/; ... ,, faff. Approaching to Z azlecus, but very distinct

;rnent being- sensibly longer; by

the petiole, of which the inflation is more lengthened, which dues

not form any prominence above and which is nut strongly punc-

tured.

Hub. rheho 3 of the gulf side of Mexico. Tampico.

X. B. The type from which I first described this species, I. I,

has the "eticmette" Pefion de los Banos, a locality of the valley

f M >n). This should be an error of the

r I have myself taken this species in the region

approaching the hotter zone of Mexico.

11. Z. Jui'inci Sadss.—Gracilis, niger,nitidns ; capiteet thorace tenui-

ter punctatis (pnuctis quasi obliteratis) ; hoc nitido, metanoto brevi, albi-

. planato. Petiolus ovatus, valde dilatatus ft maxime depiessus,

nitidus, vix punctatus ; secundum abdoni. segmentnm basi petiolatum,

.l.-in globoso-dilatatum, at petiolus nitidissimum ; segraenta reliqua

punctata. Pro'noti uiargo, macula subalaris et tegularuin liuibns posti-

itello, maculae 2 rotundatae in metanoti parte imma,

flava; abd. segmentomm limbus tenuissime albidus vel flavus. AI33

infuscat®. Longit, 0.015 mm.

%. Clypeus flavus, sericens, superne niger, et margine tenuissime nigro,

subbidentato ; antennae subtus apieem versus fulvse.

$> . Clypeus integer subtruueatus, uiger, sublaevis.

Zetl 3S. Vespides, I, 1852, 15, 13; III, 118; Revue Zool. X,

-. 162.

. Antilles? South America. Caracas. (Typus in museo
; et Saussuriano.)

l'l. Z. nigricornis n. sp.—Nigerrimus, nitidus, punctulatus; meta-
thorace ft abdomine cinereo-sericeis : abdominis petioli margine et linea

subtnarginali augusta _ segmenti, sulfureis ; alis infumatis, costa nigra
;

utennis ft clypeo planato nigris, % clypeo albido, margine tenuiter

nigro; antennarnm flagello subtus albido-annulato ; tibiis interniediis

tinea albulanrnatis.

9 % . Total length 15 mill. ; wing 10 mm.

The Bame form ami sculpture as Z. azteeus. Jet black, im-
maculate, having only the yellow border of the petiole and a very
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fine submarginal sulphur-yellow line on the 2d segment. The

antennas quite black.

% Clypeus flattened, only delicately punctate-strigate, a little

trilqbed in the middle of its inferior margin; metathorax not so

much hollowed posteriorly; a little strigate on sides; the exca-

vation not margined at top ; the lateral carinse very sharp and

prolonged nearly down to the end, not obsolete beyond the angle
;

the lateral faces polished. The swelling of the petiole not go

oval, but more attenuated posteriorly; the second segment more

pediculate, so that it might be almost classed in the Division

Didymogastra.

The body is not clothed with golden silky hair, but only with

a little grayish pubescence on the metathorax and abdomen
;
the

face or clypeus not silvery as in Z. aztecus.

%. Antennae black; all the joints of the flagellum annulated

beneath at their base with pale-yellow; the first joint having its

macula near the end ; the scape black. Clypeus broad, quad-

rangular, transverse, whitish-yellow, not silveuy; its inferior edge

black, widely emarginate, with 2 distant teeth. The intermediate

tibiae ornamented before with a white line, running over the first

joint of the tarsi.

Hab. Mexico, the 'eastern Cordillera. Orizaba (Mr. Sumi-

chrast).

This species has the appearance of Z. Jurinei, because of its

oval petiole being posteriorly attenuated, and its black shining

color, but it is smaller ;
its petiole is not impunctate, polished,

etc.

b. Swelling of the petiole cylindrical.

* Metatliorax not excavated,

13. Z. Heydeili n. sp.—Niger, pnnctatus, tomento aureo ubique ves-

titus
;
pronoto cristato-marginato, sed angiitis baud spinosis

;
petioli

tumore cylindrico, snbdepresso ; corpore maxime flavo-variegato

;

abdominis seginentis omnibus tenuiter flavo-limbatis
;
pedibus flavis,

femoribus nigro-variis ; alis pellucidis, venis ferrugineis.

£ . Mandibulis et clypeo flavis
; hoc in medio margine producto-truncato ;

antennisJulvis sub scapo fascia flava, apice cocbleatis.

Total length, 16 mm. ; wing, 11 mm.

?. Insect slender. Head wider than high, densely cribrose.

Thorax densely cribrose
;

prothorax strongly flanged, but the
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,, v . post-seutel feebly bilobate ; metathorax eon-

,tiy divided by a simple furrow, strongly wrinkled—its

,,,,.,„, edgeS sharply carinate. Petiole of moderate length, its

enlargement not being oval but in form of a tube slightly flat-

tened, a little compressed behind, punctured; the remainder of

the abdomen pear-shaped, the 2d segment bell-shaped, a little

pediculate, slightly funnel-shaped, offering a second distinct

border, not turned up at edge.

The whole inseel of a shining Mack, everywhere garnished with

a pile of tawny hair; a transverse spot on the forehead, sinus of

the eye-, a spot behind each eye, a large border on the prothorax,

,1 under the wing, wing scales, two spots on the scutellum,

a i KU1 d on the post-scutel, and two large spots on the posterior

face of the metathorax, yellow. Segments of the abdomen all

narrowly bordered with yellow; legs yellow, thighs varied with

black. Willis transparent, nervures ferruginous.

V Clypeus yellow, convex, terminated by a truncate projec-

tion; mandibles yellow; antennae entirely orange or ferruginous,

only a little dull above; the scape marked with a yellow line

;

the :; lasl articles forming a rolled spiral.

Ress. <>. diff.—This species is distinguished by the color of

its antenme. and especially by the form of its petiole. This form

resembles a. little that of Z. miniatus, but that has the angles of

the prothorax dentiform and the petiole more cylindric and

coarsely cribrose.

The Z. Heydeni is much less coarsely cribrose than the Z.

us, Westwoodi, or chrysopterus, which it slightly resembles
;

and the exceptional form of the clypeus, % , also distinguishes it

clearly : for with these species the clypeus is large, quadrate, the

same as with the Z Jurinei, which is less punctured and has the

wings obscure. The enlargement of the petiole is also very much
more globular than among all these species.

Finally, this Zethus might be confounded with some one of

those species described by Smith, and which we cite at the end
of the genus; but the author having omitted to indicate divisions

into w Inch these species enter, or the characters which permit one
to classify them with precision, it is not possible to recognize

them with certainty. The Z carinatus presents much the same
appearand', but it is very much smaller.

Hab. Brazil. (Museum of Senkenberg.)
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This charming insect was communicated to me by Mr. de

Heyden.

** Metathorax excavated ; the excavation margined with sharp carina.

f Thorax short, quadrate or rounded.

14. Z. Olmecils n. sp.—Niger, thorace crasse, metanoto crassiss-ime

foveolato-pnnctato ; metanoto valde excavato, acutissime cariuato

;

petioli tumore cylindrico, rugosissimo, carinato ; mandibulis, clypeo,

punctis 2 frontalibus, 2 scutelli et 2 post-scutelli, tnargineque segmen-

torura 1', 2', flavis
;
pronoto rufo-maculato ; fenioribus posticis subde-

formibus.

Total length, 11 mill. ; wing, 8 mm.

?. Smaller than most of the preceding. Head moderate,

covered with scattered moderate punctures. Mandibles widened

to beyond the middle ; the cutting border oblique, having an

acute point, a rounded tooth, and an obtuse lobe. No transverse

carina above the antenna?. The vertex having a little arcuate

depression behind the ocelli. Thorax short; prothorax attenuated

anteriorly; its anterior border crested, the crest forming on each

side a little acute but not marginal angle, the anterior margin

being much narrower than the rest of the thorax
; the lateral

parts of pronotum not margined. Scutel rather salient; post-

scutel destitute of tubercles, quite truncate, having a posterior

face, punctate along its superior arcuated margin. Metathorax
quite angular in shape, as in some Odynerus; its whole posterior

face occupied by a large and deep sericeous excavation margined

by very sharp and prominent carina?, starting from the angles of

the post-scutel ; the top of the carinas separated from the post-

scutel by a fissure
; the inferior extremity of the posterior carina?

meeting the lateral sharp carina?, and forming with them a sharp

angle
;
the upper side of metathorax divided into two triangles

included between the carina?. The thorax covered with very large

but not deep punctures; still larger on the metanotum, where they

are nearly little grooves. Petiole having its swelling cylindrical,

extremely coarsely punctured, the punctures very large and con-

fluent; the middle somewhat carinated by the rough sculpture,

the extremity a little contracted and with a large groove • on
each side in the middle an obsolete sort of a tooth ; the anterior

extremity of the swelling truncate, polished. Second segment
subsessile, convex beneath at base, but not tuberculous; tenuously
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puuctured, but ool more on \U margin than elsewhere; the third

sely punctate; the following impunctured ;
the first

margin of the 2d a little arcuate and depressed in the middle;

the si cond lamellar margin of 2d and 3d segment growing a little

wider on the sides; thai of the 3d rather transversely cut out in

iddle third. Posterior tibiae arcuated, a little deformed.

Black, with a very dull silky reflection, rather fulvous. .Mouth,

3, and clypeus, yellow, a little orange, or reddish at top

of clypeus. Scape and the end of flagellum beneath, yellowish

or tawny. Two spots over the antennas, two lines on the vertex

starting from the eyes, and two lines behind the eyes, not marginal,

tawny. Both margins ofprothorax and two spots on the lateral

margins of scutellum, yellowish-tawny ; two spots on the edges

of post-scutel, the margin of petiole and a narrow yellow sub-

inal line on the second segment, yellow; anterior feet more

or less ferruginous or yellow-tawny beneath. Wings subhyaline;

veins In-own; 2d cubital cell lengthened at base (on the side

looking to the b'ase of the wing).

9. Clypeus rounded, densely and strongly punctured; a little

velutinous ; its inferior margin arcuate, not truncate nor emargi-

nate; its summit a little carinate. The head beneath and around

the mouth, post-sternum and anterior coxae, sulphur-yellow.

%. Clypeus a little wider, having the same shape and color as

in the ?. The oblique cutting border of mandibles with but 2

little notches. Antenna' tawny beneath; the last two joints obtuse,

forming nearly a hook. Anterior til>ia>, tarsi, and thighs beneath

ferruginous; intermediate tibiae beneath and 1st, 2d, and 3d joints

of the tarsi beneath yellow ; the 3d segment slightly margined

with yellow.

Var, Prothorax black, with its angles and two marks, tawny.

Hab. .Mexico. The Oriental Cordillera. Orizaba (Mr. Sumi-

chra

Rests, a. diff.—This is a very distinct species in the remarka-

ble form of its metathorax and the rugosities of its petiole; quite

different from all other Mexican Zethus, except from clypeatus.

It differs by its more excavated metathorax. the excavation being

polished and more carinated, anil by its prothorax, more rounded

anteriorly, not square shaped nor crested on the sides; by its

rougher petiole, carinated in the middle, etc. It has such

an extraordinary resemblance to Z. miniatus that it might be
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considered a Mexican variety of this ; but it has the mandibles a

little less indented, the petiole a little thicker and shorter ;
the

lamella of 3d segment less cut out ; and a less high coloration.

It approaches in the same way toward Z. lobulatus.

It differs from Z. toltecus by its short thorax, the carina? of

metathorax which converge on each side to a sharp angle, etc.

Its appearance is that of a true Zethus.

Hab. Mexico. The Oriental Cordillera, Orizaba (Mr. Sumi-

chrast).

15. 25. fittiniatus 1 Sauss.—Parvulus, niger, caput et thorax mediocriter

profuude punctata; pronotum cristato-margmatum, angulis spiniformi-

bus ; mesonoti discus sulcis 2 profundis brevibus e scutello emergenti-

bus notatus ;
post-scutellum angulatum, margine postico subconcavo, et

in lateribus cristulis 2 (ut dentibus e scutelli angulis einissis) in-

structum ; metauotum ferruginenm maxime excavatum, utrinque crista

vertieali e post-scutelli angulis emissa instructum ;
petiolus cylindricus

rugosisfime cribratus ; secundo segniento .globoso-dilatato, subsessile.

Caput fulvo sericeum, aurantiacum, fronte nigro; mandibulis et anten-

nis aurantiacis ;
pronotum, macula? subalares et scutellares, aurantiaca;

abd. segmenta tenuissime flavo-limbata ; alse secundum costam infus-

cata?
;
pedes antici et intermedii aurantii. Longit, 0.011 mm.

Clypeus 9 discoidalis, % subtruncatus ; iu utroque sexu aurantiacus.

Antennae % apice vix cochleatse.

Zethus miniatus Sauss. Revue Zool. X, 1858, 64.

Hab. Para. (Typus in museo Saussuriano.)

16. K. lobulatus Sauss.

Zethus lobulatus Sauss. Vespides, III, 116, 2, pi. vi, fig. 4, $, 1854.

Hab. Brazil. Amazon.

ft Thorax elongate, attenuated anteriorly, elliptical.

If. Z. Toltecus n. sp.—Niger, cinereo-sericeus, punctnlatus ;
thorace

elongato, depresso, antice attenuate ;
metanoto crassissime foveolato-

puuetato, 4-carinato, foveola quadrata inter carinas instructo
;
petiolo

eylindrico, rugosissimo ; 2^ segmento subtus basi tuberculato; clypeo

transverso, rotundato ;
antennis subtus, mandibulis, capite subtus, linea

i Perhaps a variety of the following, with the second cubital cell less

retracted. In this the excavation of the border of the second segment

was probably due to an accident of nature.
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post-ocnlari, punctis 2 pronoti et seutelli, margine abdominis seguien-

toruiii L°, 20, coxis pe<libusque anticis, flavis. $?•

Total length, 12 mm. ; wing, S? nam.

Head moderate, moderately punctured ; the trenchant margin

of mandibles very obsoletely lobed. Thorax elongate and

depressed, polished, covered with delicate punctures, having a

tendency to stria', Inn the pleurae covered with stronger scattered

punctures, much attenuated anteriorly and posteriorly; its ante-

rior margin shorl , margined ; the disk of the mesothorax flattened,

with two sulcose places at base : scutellura flattened, not divided by

a sulcose basin, post-scutellum very small; metathorax elongate,

oblique, triangular, very coarsely punctured (or rather reticulate-

rugose) : its lateral carina 1 very sharp, the sides under the Carinas

led, but a little reticulated near the carina?, posterior face

having two strong carina', starting from the angles of the post-

scutel, the extremities of which do not meet the lateral carina';

the space between the middle carinas forming a square excavation,

rather widened posteriorly, polished, furnished with gray seri-

ceous haii-, as also the terminal acute angles of metathorax,

behind the end of the middle carina'.

Petiole (as in Olmecus) cylindrical, truncate and polished in

front, extremely coarsely punctured, very rugose, a little carinated

at base, the extremity marked with a semicircular groove, and
also constricted on each side. Second segment of abdomen
rather elongate, a little depressed, with quite delicate oblique

puncture.-; the punctures beneath stronger, on the base swelled

tuberculously ; the first margin above slightly angular in the

middle, the subjacent lamina very salient on the sides but very
little in the middle; margin of the 3d segment arcuate, the
lamellar edge strongly and broadly cut out in the middle.

Black, furnished with silvery hairs (except on the head, where
they are yellowish); a line of them behind the eyes (but not
marginal) ami a line 01; the scape, yellow; the flagellura of ? be-
neath yellowish-ferruginous; two dots on the prothorax, two on the
scutel, margin of petiole and a filiform line on the upper margin
of the -_'d segment, yellow; prosternum, anterior coxae, and legs,
yellow; intermediate knee, and tibiae annulated with yellowish-
brown. Wings washed with brownish, with a golden reflection.

9. Clypeus in a rounded lozenge-shape, truncate at the top and
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extremity, but without angles, delicately punctured-strigate.

Clypeus, mandibles, and the under part of the head, yellow.

Bess. a. diff.—This species has just the same form of head and

clypeus and just the same system of coloration as Z. olmecus

;

the petiole is also the same, but the thorax, lengthened, flattened,

very delicately punctured, the metathorax less excavated, with

not so salient carinas, make it easy to distinguish. The middle

carina? of metathorax stop before reaching the lateral carina?.

The appearance of the insect is quite different, and it looks more

like a Disccelius (D. zonalis) than like a Zethus ; and this

appearance, due to the elongate thorax, distinguishes it also from

Z. miniatus and lobulatus.

Hab. Mexico. Oriental Cordillera (Mr. Sumichrast).

B. Antennae of the males terminated by a hook.

^

a. Species having the appearance of the true Zethus. Head ivider than high;

thorax short, not be/in/ one and a half times longer than wide; dilata-

tion of the petiole elliptical or cylindrical, a little contracted behind; the

second segment of the abdomen inform of a globular bell.

IS. Z. spisiipes Say.—Medius, niger, nitidus, densissime et grosse

eribrato-punctatus
;
punctis 2 frontalibus flavis ; elypeo lato, 9 nigro,

subbidentato, rugose cribrato
; £ punctato, albido, surpra nigro ; antennis

9 atris, % linea in scapo albido; abdominis secuudo segmento minus

couspicue punctato, subpedunculatp; petioloinflato, campanulato, grosse

punctato, apice flavo-marginato.—Variat 9 % pronoto, lateribus, scu-

tellis, albido variegatis et abdominis secundo segmento margine albido.

Zethus spinipes Say, Bost. Journ. I, 1837, 387, 9-

—

Saoss. Vespides, III,

122, 10.

Eumenes substricta Hald.! Proc. Acad. Pbila. II, 1844, 54.

—

Sauss. Ves-

pides, III, 152, 42.

Zethus variegatus ] Sacss. Vespides, I, 13, 9, J , 1852 ; Revue Zool. X,

1858, 66.

Eumenes pensylvanica Hald. Proc. Acad. Pbila. 1853, 365, %

.

Zethus bicolor Sauss. Vespides, I, 17, 1(3, % .

9 . Insect of medium size ; ocelli disposed in a wide triangle.

Clypeus having the form of a transverse lozenge, twice as wide

as long
; having the lateral extremities very sharp, and its ante-

' The collection, with bad locality marks, of M. de Romand, has i'ed me
into very many errors.
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rior border armed with two little distant teeth. Head extremely

dilated at. the vertex, strongly excavated behind, wider than the

v. Thorax very s1k.i1, nol being one and a half times

r than wide. Prothorax slightly retracted before, its ante-

rior margin bordered by a sharp projection, which forms on each

side an indistiuct angle. Mesothorax carrying on its posterior

part four longitudinal furrows, and upon its anterior part one

middle groove. Scutellum divided by a sinus. Metathorax

offering a feeble concavity, wrinkled and striate. Petiole moder-

ately short, its expansion globular, having almost the same form

as in the Z. coeruleipennis, bul less contracted behind and trun-

nl segmenl globular-ovate, but depressed.

[nsecl black, polished and shining. The metathorax garnished

with a grayish pile. Clypeus, head, thorax, and petiole densely

cribrose with greal punctures': this last carrying- near its terminal

border a large sunken place. A bdomen sown with finer punctures,

sometimes very fine. There is often a slight depression toward

the middle of the border of the second segment. A frontal dot at

the insertion of each of the antenna-, the border of the prothorax

or only two spots upon the shoulders, often a spot below the

wing, a band or two spots upon the scutellum and the anterior

border of the post-scutel, and also two spots at bottom of the

metathorax, of a pale yellow. Margin of the petiole, and a

narrow border along the margin of the second segment, of the

or. feet black. 'Wings brown, with violet reflections.

nailer. Clypeus wide, moderately rounded, not having

it - inferior border straight, hardly bituberculate.

This part either wholly or only in its inferior moiety, whitish.

The scape of the antenna before, is ornamented with a whitish

mark; the terminal hook black; on the face is often a little

yellow dol at the side of the insertion of each of the antennae.

The third abdominal segment is often adorned with a whitish

border. This is the /•;. substricta llald. The female presents

the same variations.

Var. a. Scutels, prothorax, ami two great spots on the meta-
thorax yellow (Z. oariegatus, bicolor).

b. Often the scutels have hardly any spots, ami the second

nenl is scarcely edged with pale yellow (Z. substrictus).

Markings sometimes ferruginous.

c. Certain specimens are entirely black, with a little yellow
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about the end of the petiole. These are the Z. spinipes Say ( ? ),

and the Eumenes pensylvanica Hald. (%)
d. Quite black; the clypeus margined with yellow (%) (Mis-

souri ; Edw. Norton).

The punctures vary quite notably among this species. The

head and the thorax are very coarsely cribrose ; with the ?, the

clypeus is strongly rugose; the vertex often becomes shining

from use. Among the 9, the clypeus is less strongly cribrose.

The second segment is sometimes hardly at all, sometimes quite

strongly punctured. A specimen from Florida has the swelling

of the petiole very coarsely cribrose.

Bess. a. diff.—Easily recognizable by its size, which is superior

to that of all the following species, and by its violet wings.

Hub. United States. Conn., Pa., Ill, Term., Ind., Pla. (14 ?,

6%).
Nota.—As I have already said (loc. cit,), the description given

by Say is very defective, and calls for an interpretation. When
this author says : "Peduncle rather slender," it is without com-

parison with the other species, the most of which he did not

know. The " piceous dentate band of the margin of the peduncle"

is but the subjacent double margins, which do not make it dentate

except in the color. The " posterior margin abruptly and

smoothly impressed of the 2d segment," alludes to the subjacent

lamina on the border of the segment which are salient in almost

all the insects of this genus, and which appear like a more dis-

tinct border than the veritable margin of the segment, which has

the yellow band. By " tibiae spinous behind-," the author means

without doubt the posterior extremity (which offers a very short

border) armed with -stylets common to all the Vespides. (From

this the name spinipes.) Finally, the author says that the second

segment "has a distinct neck at base," which signifies a very short

neck, for if it had been long, the word distinct was out of place.

This species is not then a Didymogastra, but really a true Zethus

(or Zethuscidus), which makes us think, that it really is, without

any doubt, the present species

19. Z. sjiiiiosiBS Sacks. (Fig. 2, 2a.)—Parvulus, niger; capite, tho-

race et petiolo grosse percribratis ; clypeo integro, J nigro-sericeo, £
flavo ; fronte carina transversa et linea flava

;
pronoti margine crista-

tissimo postscutelloque spinoso fascia flava
;
petiolo cylindrico, rugoso,
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flavo-marginato ; seginentis teimiter flavo-limbatis ; seeuixlo sericeo,

nitido, puuctato; alis subhyalinis.

Zethus spinosus Sahss. Revue Zool. IX, 1857, 27<>.

Total length, 13 mm. ; wing, S mm.

9. Small, excessively rugose. Head large, dilated and con-

vex, densely cribrose with great pits; tare carrying a transverse

ridge, which covers the insertion of the antennae. Clypeus almost

transverse, convex, punctured, but much less rugose than the

head; covered with a pile of dull gray silky hair; its inferior

border entire; the middle of this border a little arched. Thorax

all cribrose with large sunken pits resembling a sieve. Its ante-

rior border carrying a transverse rim in the form of a quite pro-

minent lamina, which prolongs itself a little at the sides, descend-

ing along the margin of the prothorax. Post-scutel armed in the

middle with a spiniform sharp and raised tooth, or rather, with a

-pin.'. The concavity on the posterior truncated face of the

metathorax is divided by a furrow. The metathorax is very

angulate ; its lateral ridges very sharp ; its posterior concavity

very distinct, striate, bordered by two parallel longitudinal

ridge.-, beyond which the metathorax is again quite rugose.

Petiole as rugose as the thorax; its base alone smooth; its

expansion lengthened, cylindrical, but little contracted behind,

and cribrose with very large confluent punctures. Second seg-

ment globular-ovate, a little pediculate, its pedicle hardly equal-

ling a sixth the length of the segment. This segment is polished,

shining and sericeous, alt hough punctured, and appearing- as wide

as long when examined from above.

[nseel black, with a transverse line on the face, a little dot

behind each eye. margin of prothorax, post-scutel, two pyriforni

line- on the metathorax and a line on the border of segments 1,

•J, :;, yellow. Sometimes also all the segments are bordered by a

yellow or ferruginous band, and the last segments now and then

ferruginous. Legs black; tarsi and tibiae garnished with silky

ferruginous hair: anterior knees spotted with yellow; interme-

diate tibia' with a yellow line; the femora with a spot at end.

Wing scales black, terminated behind by a yellow point by the

side of which is a little yellow process. Wings sub-smoky, with
brown nervures; the 2d cubital cell triangular, quite contracted
anteriorly.
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% . Clypeus transverse quadrate, either wholly pale-yellow, or

only its lower part; inferior margin entire and arcuate ; the last

two articles of the antennae tawny beneath.

Var. a. Two yellow spots on the scutellura.

b. The yellow mark of the frontal ridge and that on the post-

scutel, interrupted; the face presenting but two yellow points.

The border of the prothorax is sometimes sprinkled wiih black

dots.

c. The yellow markings hardly visible. Prothorax black.

Legs black; wings a little smoky,, with some ferruginous tints and

the nervures brown.

d. The spine of post scutel yellow or black.

e. In small specimens, principally % , the spine is obliterated,

or replaced by a little longitudinal carina.

/. The peduncle of the 2d segment rather longer; the spine

of post-scutel obliterate.

g. The extreme edge of the clypeus % black, or partly black,

which causes very fallacious appearances.

Ress. a. cliff.—This species is very distinct, by its ridges,

prominences, and rugosities, by the very large punctures of its

petiole, and especially by the long spine of its post-scutel.

Hab. The gulf side of Mexico, in the warm parts. Tarn auli pas,

Huasteca, etc. Very common in Tampieo. I have taken a score

of specimens in view of the town of Pueblo-Yiejo, against posts

exposed to the sun. Various specimens also from Orizaba.

Fig. 2. The insect seen in profile, enlarged. 2, 6. Its natural size. Fig.

2, a. The abdomen more enlarged.

20. Z. imitator n. pp.—Niger, crasse, dense punctatus: metanoto

minus crasse pnnctato
;
petiolo ovato-cylindrico, crassissime cribrato

;

punctis 2 clypei ; 2 frontis, pronoti margine, macula subalari, tegularum

limbo, scutelli fascia interrupta, post-scutelli fascia, maculis 2 metanoti,

abdominis segmentorum l°-3° limbo anguste, tibiinque iutermediis basi

extus, flavis. J •

Total length, 12^ mm. ; wing, 9 mm.

9. Form and sculpture about the same as in spinosus. Head

small. Clypeus much rougher, very coarsely and confluently

punctured, not broad, but rounded, more prolonged and truncate.

A carina between the antennas, prolonged on the clypeus. The

rest of the punctuations about the same, very rough. Prothorax

3
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a little more elongate; its angles very prominent; the post-

Bcutellum quite destitute of a spine. Metathorax triangular, not

(•urinated and not so rough. Petiole a little less cylindrical, a

little more swollen, coarsely cribrate; the beginning of the

swelling punctate like the rest, not polished (as if smelted) as in

spinosus; 2d segmenl less globular, more pyriform, only punctate

along its margin.

The ornaments more numerous than in spinosus, having a spot

on each side of the clypeus, two on the face, the scape beneath,

the border of prothorax, a macula under the wing, edges of the

tegulae, an interrupted fascia on the scutel and on the post-scutel,

two macula: on the metathorax. margin of petiole and a submar-

ginal line on the edge of the 2d and 3d segments, yellow. The

resl of the abdomen brownish; an abbreviated yellow fascia on

the intermediate tibiae. Wings hyaline, a little brownish along

the anterior margin ; the 2d cubital cell not anteriorly contracted,

having a distinct, radial border.

//• .--. a. diff.—This species .-lightly resembles Montezum.se but

i> very distinct by the rest of its coloration, by its swollen, not

depressed, and more coarsely cribrose petiole; and by the second,

more globular, less elongate segment of the abdomen.

It differs from aztecus and Westwoodi by its more sessile 2d

segment, its more coarsely cribrose and more cylindrical petiole,

its maculated metathorax", without excavation, only parted by a

sulcosity; smaller head, rough clypeus, etc.

It is nevertheless an embarrassing species, intermediate between

spinosus and Montezumae.

I/'ib. Mexico; the Oriental Cordillera (Mr. Sumichrast).

21. Z. clypearis n. sp.—Niger, crassissime dense cribrato-punctatus
;

pronoto .Kiit" angulato; metanoto 4-carinato, post-scutel li angiitis

dttntiformibus
; petiolo ovato tumido; punctis 2 frontalibus, pronoti

margiue, punctis 2 scutelli et 2 post-scntelli margineque petioli, flavis
;

margine 2 1 et 3" segmenti siuuato, liuea praemarginali flava; alia

famosis. £, •

Total length, 13 mm. ; wing, 9 mm.

Form and punctures as in Z. spinosus. The head very little

wider than the thorax; the thorax short, crested in front, very
square anteriorly

;
its angles sharp, a sort of crest bordering the

Bides of pronotum up to the wing-scale. Scutel rather salient;
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post-scutel truncate, somewhat emarginate ; its angles seen from

before, elevated as two triangular teeth. Head and thorax quite

densely cribrose with very coarse confluent punctures ; the scutel

divided by a flat line. Metathorax coarsely but not so deeply

cribrose, short; its lateral edges very sharp ; the posterior face

having two strong vertical carinse, starting from the angles of

the post-scutel, but not going down to the extremity ; the channel

between them punctate ; the sides of thorax as cribrose as the

dorsum, those of the metathorax not quite so rough. Petiole

quite coarsely cribrose, rather bidentate, with the anterior side

polished, impunctate (as if smelted) as in aztecus, but the swelling

not cylindrical (as in aztecus) but oval, thick, and truncate as in

olomitus. The 2d segment subsessile (its form being a half

sphere), and punctured ; its second lamellar edge wide, getting

wider on the sides. The tirst border of the 3d segment advanced

in the middle ; the 2d lamellar border sinuate, advanced in the

middle, and emarginate on each side
;
getting wider outside of the

emargination. The other segments very delicately punctate.

Black ; the pilosity brown ; that of the abdomen long and f'll-

vous on the 2d and 3d segment. A line on the anterior margin

of the mandibles, two spots over the antenna?, anterior border of

prothorax ; two dots on the angles of scutel, two on the post-

scutel, posterior border of petiole, and submarginal border of 2d

and 3d segments, yellow. The posterior margin of prothorax and

the margin of the tegulse, brown; the second border of 2d and

3d segment piceous. Knees and tarsi brownish ; a yellow macula

at end of the 1st femora ; a yellow line on the 1st and 2d tibiae

outside ; this sometimes tawny. Wings clouded with brown,

with yellowish reflection.

% . Clypeus rather rounded, black, very coarsely cribrose, its

inferior margin with three indentations in the middle, two little

carina? terminating in the external teeth; its surface very convex,

having a very prominent transverse swelling, somewhat like a

very obtuse carina ; a yellow triangle with the angle turned

downwards extends from that swelling to the end, and terminates

in the middle indentation of the inferior margin. Antennna

rather thickened, terminated by a short Particulate ferruginous

obtuse hook.

Bess. a. diff.—This very remarkable species comes quite near

to Z. spinosus, from which it differs by its bidentate, not spined
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post-scute! and by its square, angled, not contracted prothorax;

by its metathorax and petiole, etc. The very coarse punctation

ami very particular details of form of all the parts of the body

distinguish this species from all the other Mexican Zethus, except

from Olmecus with which it must be compared.

Hab. Mexico. The Oriental Cordillera, Orizaba.

22. Z. Aztecus Sauss. (Fig. 1, hi.)—Ittger, rngose puuetatus ;
pronoto

antice valde cristato; fronte transversim in lineam elevato, flavo-

bipnnctato; netiolo ovato-inrlato, crasse punctato ;
secundo segmento

Bubpetiolato, fulvo-sericeo ;
pronoti margine, macula subalari, scutelli

m iculia -, post-scutelli fascia abdominisque segwentoruui 1-3 liuibo,

flavis; alis subhyalinis.

aztecus Sa0ss. Revue Zool. IX, 1857, 270.

Total leugth, 15 iuui. ; wiug, 10 mm.

2. Head, thorax ami petiole cribrose with coarse crowded

punctures, but less rough than with Z. cristatus and Z. spinosus.

Clypeus polished, cribrose with mure distant oblique punctures,

and hardly notched on its inferior border; the emargination

divided by a little middle tooth; a little wavy transverse carina

mi the vertex, forming a sort of extension upon the insertion of

the antennae. Clypeus and orbicles rather silvery. Prothorax

bordered by a vertical lamina in form of a crest, but 'which does

nol prolong itself upon the sides. Metathorax furrowed, with the

concavity bordered above ami furnished with a pile of gray hairs,

having a slight tawny reflection. Post-scutel unarmed. Swelling

of the petiole neither cylindrical nor globular, but oval, and, as

seen in profile, dilated above. Second segment ovate-globular,

not enlarging itself as suddenly as in the Z. <-ri.<ittht* ; but it has

no more length of pedicle, and the same silky, golden reflection.

[nseel black; two dots on the forehead, border of prothorax,

a spol under the win-', two on the scutel, the post-scutel, and the

border of segments 1. 2, :; orange-yellow. Wing-scales often

touched with yellow. These colors offer the same variation as in

the specil S cited; the eiv-t of the vertex being often adorned with

a yellow line, while the metathorax has no spots of this color. 1

1 Al I i>ast in my specimens. It will not do, bowever, to accept this as
a constant character.
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Feet black; tarsi rather ferruginous. Wings transparent, clouded,

yellowish-brown, with the nervures brown—their reflection

golden-gray.

£,. Anterior border of the clypeus notched as in the female;

the angles of the indenture in the form of teeth, the middle tooth

smaller than the lateral. All the clypeus covered with a silvery

down; its lower moiety of a yellow color, as well as a line upon

the scape of the antennas. Mandibles yellow in front, the end of

the antenna? black, the hook elongate, edged, and sharp
; the

terminal joints sometimes a little rolled up.

liens, a. diff.—It is a little smaller than Z. Westwoodi, and is

distinguished from it by its more swelled and more coarsely punc-

tured petiole, by its more indented, more strongly punctured

clypeus, etc. It has the form of Z. spinostis, but it has no post-

seutellar spine, etc. ; and although rather coarsely punctured,

that is really less so than this species.

Hab. Mexico, on the gulf side. Tampico.

Fig. 1. The male enlarged. Fig. 1, a. The head of the male seen from

before.

Observation.—The figure 1 is not entirely satisfactory: the heart not

sufficiently thick, and the second abdominal segment with the pedicle a

little too long.

23. Z. Otoiilitlis n. sp.—Niger, dense punctatus ; capite et thorace

cinereo-, abdomine fulvo-hirto ; antennis nigris, scapo linea flava;

punctis 2 frontalilms, pronoti margine, fascia post-scutelli, abdominisque

segnientorum 1-3 linea marginali, flavis
;
petiolo ovato-tnmido nitido,

puuctato, apice truncato, superne impressione transversali
; genibus et

tarsis fuscescentibus; alis fusco-aureo nebulosis.— £ clypeo trapezino,

fascia submargiuali flava.

Total length, 14 mm. ; wing, 10 mm.

%. Quite the same form and punctuation as Z. aztecvs. But

the clypeus not square, more triangular, wide inferiorly, narrowed

at the summit, or rather in the form of a half circle, a little con-

vex, densely punctured; the inferior margin wide and transverse;

with a wide transverse emargination and two little teeth. A pale

yellow band occupies the inferior part, but the extreme margin

is black. The flagellum of the antennas quite black; only the

hook is sometimes brown beneath. The lateral carinas of the

mctathorax a little more pronounced ; the petiole not so coarsely

punctate, a little wider behind, more truncate, somewhat as in
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; the 2d segment without any impression before its

er; scutel black; no macula under the wing. The interme-

diate femora have no yellow fasciae. The wings are washed with

brown, with a golden reflection; the 2d cubital cell generally

triangular; its radial side wanting or quite short.

Clypeus and head gray-silky; abdomen golden-silky as in

cus.

Bab. Mexico; the Oriental Cordillera. Orizaba. (6 £

senl by Mr. Suniichrast.)

It is not without hesitation that T separate this species from Z.

but the clypeus is decidedly of a different form, and the

coloration is quite the same in my six specimens, seeming to in-

dicate a decided species. The end of the antennas is quite black

as iu A -'

2-1. Z. clirysopterilS Satjss.—Niger, ferrugineo-hirtus, statura? Z.

Westwoodi; capite latiore quam longiore, dense—punctato. Thorax

valde punctatos, retiuulato-rugosus
;
pronoti margine cristato, augulia

prominentibus ; scutello sulco partito; metanoto lsevi, hirsuto, postice

foveola distincta, cariuis longitudinalibus 2 marginata instructo. Petio-

lufi ovato-cylindricus, inflatus, parte lineari b.-isali brevissima ; secun-

ilum segmentum globoso-dilatatum, vix pedun,culatum, fulvo-velutinuro.

Pnncta 2 frontis et pronoti anguloruui abdominisque segmentorum

limbus anguste flava; tarsi ferruginei; aire subferruginese, tegulis j>iceis

vel flavo-marginatis. Longit. 0.017.

% . Clypeo punctato, dimidio inferiore aurantiaco, margine tenuiter nigro,

biden tato.

Zethus chrysoptents Sauss. Vespides, I, 13, 8, pi. viii, fig. 7, £,1852;
Revue Zool. X, 185S, 66.

II«t>. Probably from South America. (Typus in auctoris

museo.)

25. Z. ferruginous Sauss.

Zethus fefrugineus S.vr^s. Vespides, I, 14, 10, 1S52.

Bab. South America. Para.

26. Z. cinercsrons Sauss. £.—Niger, cinereo-sericens ; clypeo
piano, punctato-striato, bidentato; capite dense punctato; thorace eri-
brato, striato-mgoso, antice cristato, angulato; post-scutello truncato;
metanoto postice producto, rugoso, Iateraliter cristato-carinato ; in medio
foreolato sed haud bicarinato; petiolo brevi, globoso-davato, baud
cribrato; abdom. secundo segmento subsessili, sed piriforme-dilatato
(haud globoBo),sericeo.—Pnncta 2 frontis, pronoti margo.post-scutellum



ZETHUS. 39

et petioli limbus frequenter tiava; tarsi fusci ; aire infascatse, secundum

contain uigrae, tegulis feriugineo-uaarginatis. Longitudo, 0.015.

Zethus cinerascens Sauss. Vespides, III, 117, 3, 1854.

Bab. Brazil. (2 9 in museo auctoris ; typus in museo Tau-

rinense.)

Z. fraterno affinis, at differt pronoto cristato et angulato,

thorace rugose, petiolo minus punctato et globosiore.

The male is not known ; some cloubt still exists about the place

this species must occupy.

27. Z. biglumis Spin.

Zethus biglumis Spinola, Ann. Soc. Ent. Fr. X, 1841, 135, 83.

—

Sacss.

Vespides, I, 19, 20.

Bab. Cayenne.

28. Z. discoelioides Sauss.— Niger, cnpite et thorace valde cri-

brato-puuctatis, puuctis connuentibus rugosis ; clypeo rugoso, cri-

brato, subbidentato
;
pronoto cristato-maiginato, biangulato ; scutello

sulco partito ; metanoto supra foveola striata instructo, cujus margines

laterales fere cariniforines sunt ; abdominis primo segmento brevi, ovato-

campauulato, inflato, truncato, valde punctato; secundo segmento piri-

form!, sericeo.—Tegulae ferruginese ; frons et post-scutellum riavo-bipunc-

tata
;
petiolus flavo limbatus

;
pedes fuscescentes ; alse paulum infuscatse,

aureo-niteutes. £> •—Longit. 0.013.

Zethus discozlioides Sapss. Vespides, I, 17, ' 17, 1852.

Hab. South America. Para.

Species moderately stout—viewing its short form and strongly

inflated petiole—and resembling to some extent Z. cinerascens,

though its 2d abdominal segment is less pyriform and the clypeus

more strongly punctured and not distinctly striate.

This species, in view of its petiole, campanulate and truncate

rather than contracted behind, might almost be placed in section /3.

(This form shows itself also among the Z. spinipes.)

8. Species which liaise more the appearance of Eumenes or Discoelius. Head

less inflated, less hollowed out at the occiput; thorax of moderate length;

petiole more as in the Eumenes (f Division a.

1 Last line of this page (of Vespides), instead of Zethus, read Discwlius.
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29. Z. Montezuma Sauss. C Fig. 3, 3a.)—Parvulus, rugosus, niger

et pilosus; abdomine ovato lit in genere Eumene; petiolo elongato

permgoso; reliijua parte abdominis piriforini, depressa
;
pronoti, post-

scutelli et abdominis segmentorum 1, 2, margine, tlavo vel ferrugineo;

Bcapo, macula subalari et scutelli, margineque clypei, flavis.

Zethus Montezuma Sadss. Revue Zool. IX, 1857, 270.

Z. Gaatemotzin Sadss. ibid. (var. £)•

9 . Total length, 13 mm. ; wing, 10 mm.

£, . Total length, 10 mm.; wing, 8 mm.

9. Insect small, slender; head but little inflated. Ocelli in a

regular or even lengthened triangle. All the head rugose, crib-

ruse with coarse punctures; clypeus entire, also cribrose, convex

and rugose. Thorax lengthened, one and a half times longer than

wide, cribrose with large punctures, rugose; on the disk of the

mesothorax two arcuate grooves leave the scutellum, and extend

to the anterior suture. Angles of the prothorax spinose ; its

margin relatively little prominent. Metathorax attenuated, con-

vex, rugose, but with a lateral, very distinct truncation. Petiole

quite lengthened, its anterior third, at least, linear; the remainder

enlarged, pyriform, much lengthened and truncate, rugose, cribrose

with very large punctures (larger than those of the thorax) ; its en-

largement but little raised, hardly contracted behind, its marginal

depressions forming a transverse groove. The remainder of the

abdomen depressed, regularly pyriform, lengthened as in the

Eumenes, at the base sub-pediculate, gradually swelling; the

second segment shining, polished, silky-gray, delicately punctured,

more coarsely along its border.

Insect black, very hairy, even its abdomen being covered with

a pile of erect hair in fresh specimens; hair of the head and.

thorax obscure; that of the metathorax and of the abdomen gray.

Inferior and lateral border of the clypeus often ferruginous ; a

line under the scape of the antennae, two dots at their insertion,

margin of the prothorax, a point under each wing, two at the
scutellum. two on post-scutel, and the border of the first two
abdominal segments yellow or ferruginous. These markings are

variable, the scutellum being often black and the post-scutel yel-

low; or the markings are entirely wanting. Wing-scales brown
or ferruginous. Wings hyaline, nervures brown, and often a

brown cloud in the radial cell.

I. Smaller. Clypeus transverse, black, covered with silkv-
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gray hair ; its inferior margin carrying in the middle a very small

notch, above which is a little yellow. Antennas a little tawny at

the extremity, terminated by a hook and by a slight rolling up.

Metathorax spotted with yellow
; anterior border of prothorax

often black.

Var. a. Clypcus and scutel black; no spot under the wing.

b. At bottom of metathorax two yellow spots.

c. A yellow line in front of the mandibles.

Bess. a. diff.—This species is recognizable by the particular

form of its abdomen. The lengthened petiole, longitudinally

linear, becomes suddenly campanular; the second segment gradu-

ally swelled, so that the abdomen is pyriform rather than globular-

ovate. The lengthening of the thorax and the head a little en-

larged, recall the forms of the Eamenes} The metathorax, also,

presents no concavity; the position of the furrow is, however,

indicated, and it is rugose and striate, but is convex in place of

being excavated.

This insect appears to be allied to Z. discaelioides.

Hob. The temperate regions of Mexico. I have taken it in the

valleys of Cordova, of Orizaba, and of Mextitlan (four females,

five males).

I possess one specimen, a ?, as small as the % , and which is a

little more strongly punctured, which has the petiole shorter in

the linear part, and is sensibly more coarsely punctured in its

enlarged part, The scutellum and post-scutel each have two
yellow spots. Length, 0.010; wings, 0.008.

Is this a variety of Z. Montezuma, or a species ? I have taken
it on the banks of the Rio Panuco, in the Huasteca,

Fig. 3. Zethus Montezuma, J , enlarged. Fig. 3, a. The head J seen

from before.

30. Z. parTUllIS Sauss.— 9. Parvulus, gracilis, niger; clypeo con-

vexo, apice truncato, late subemarginato
;
pronoto cristato-marginato,

utrinque angulato; post-scutello carina arcuata antrorsum convexa in-

structo, metanoto anguloso, supra carinulis 2 sinuatis e post-scutelli

angulis emergescentibns et postice convergescentibus, instructo
;
petiolo

gracili, in medio campanulato, punctato; secundo segraento paulum in-

fundibuliformi.—Caput et thorax dense punctata, argenteo-sericea ; aiv

tenuarum articnlis 1-3 subtus, genibus, tibiis et tarsis, ferrugineis
;

1 And slightly also those of the genus Elimus.
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petioli margo flavo-notatus ; alse secundum venas infuscatse. Longit,

0.011.

Zethus parvulus Saoss. Vespides, III, 119, 5, pi. ii, fig. 1, ? ,' 1S54.

Hab. Brazil. South of the Province of Goyaz. (Collected

by iln' savant botanist Auguste de St. HilaJre.)

This species approaches to the form of Z. Montezuma; but it

is much less coarsely punctured, smaller, and very clearly recog-

nizable by the arcuate ridge of the post-scutel, which in com-

tinuation of the carina? of the metathorax, forms a prominent

-hoe.

y. Petiole quite linear, filiform, depressed, very much elongate, as in Eumenes

of Division £. The, appearance of a Calligaster.

31. Z. strigOSUS n. sp.—Niger, fulvo-sericeus, parnm flavo-ornatum

;

pro- el mesonoto valdi oblique strigatis,; metanoto rugoso; petiol.o lineari

;

20 segmento basi breviter pedunculato; pedibus nigris, tlavescenti-

pilosis; alis subbyalinis.

9- Total length, 14 ram. ; wing, 11 mm.

£ . Total length, 12 mm. ; wing, 8j mm.

?. Slender. Head strigate-punctured. Prothorax sharply

margined, angular on each side, but not spined, obliquely strigose.

The whole disk of mesothorax strongly obliquely strigose and

wrinkled; the striae converging against the middle carina.

ellum shining punctate, a little sulcate in middle, as the post-

scutellum. Metathorax rugose, velutinous, wrinkled on each

side, at base parted by a channel ; the lateral canthi earinated

on the sides. Petiole very long and slender, not globulously

swollen, but quite linear (as in Eumenes of Division Zeta) flat-

tened, shining, and parted by an impressed line, punctate on the

Collar of the 2d segment distinct; the hinder margin of

this segment very slightly reflexed.

Black, furnished with a yellowish-silky, or rather golden

pubescence; the metathorax and pleura with cinereous pubescence.

A line on the base of the inner margin of mandible, a line on the

scape, two dots on the front, a very narrow line on both margins

of prothorax, the post-tegulae, angles of post-scutellum, and two

1 The male of this species is not known. It is possible that it should

be pla< i m d.
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fascia? on metatliorax yellow. Scales margined with brown ; a

narrow yellow submarginal line bordering all the segments of

the abdomen ; the 6th segment yellow. Feet black, knees a little

fulvous ; tibiae furnished with silky-golden hairs. Intermediate

tibia? with a yellow line. Wings subhyaline, with brown veins.

On each side of the clypeus is a very dull, obsolete, yellow macula.

? . Clypeus rounded, a little truncate at tip, punctured, rugose,

black.

% . Clypeus broad-quadrate, strongly punctured, slightly

truncate in the middle of its inferior margin, with two hardly

sensible edges ; black ; the lateral yellow spots often distinct.

Antennae rather thick; the whole terminal hook and the last three

joints of the flagellum beneath, yellowish.

Var. %.—a. Clypeus yellow, with the top part and extreme

margin black; sometimes also with two black dots on the yellow.

b. Clypeus more or less margined with yellow.

Var. % 2.

—

a. The spots of the forehead wanting.

b. The posterior margin of the prothorax not margined with

yellow.

c. The anterior margin having only the angles yellow, or also

a little line in the middle.

d. Prothorax black.

Hab. The Gulf side of Mexico. Orizaba. (Sumichrast.)

This species, although very variable in its coloring, is very

distinct by its filiform pedicule and by the strong strigse of its

dorsum. It has the fades of an Elimus.

C. Species which I do not knoio, and of which the antennae %

,

have not been described. 1

32. Z. albopictus Smith.— J . Niger, sat tenuiter punctatus ; cinereo

sericeus ; autennis subtus apice ferruginescentibus ; elypeo utrinque

flavo-notato
;
pronoti margine, macula subalari, punctis 2 in tegulis,

scutelli margine interrupto, punctis 2 post-scutelli tibiisque extus,

albidis ; abd. segmentorum 1-3 limbo et lineola (utrinque?) in basi

secuudi, albidis ; alis pelluuidis, secundum cos tarn fuscis. Longit, 4| lin.

1 As the form of the abdomen has not been described, I presume that it

offers nothing remarkable, and that in consequence all these species. per-

tain to the division Zcthusculus.
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Zethus albopictus Smith, Gat. Brit. Mas. Vespidae, 1857, 15, 32.

Hob. St. Domingo.

33. Z. gracilis Smith.—Niger, capite et tliorace gross.- punctatis;

fronte sulco transverso inter antennas et carina verticali ad medium

clypeum producta instructo; metanoto in lateribus striato
;

petiolo

sparse pnnotato ; abdomine sericeo : punctis 2 frontalibus abdominisque

mentorum limbo anguste, flavis. % antennarum scapo antice ilavo.

Longit, 4.', li n.— Affinis videtnr, Z. Montezumai.

us gracilis Smith. Cat. Brit. Mus. Vespida, 1S57, 17, 43.

Bab. Mexico.

Small species, of the size of Z. Montezumse.

3-1. Z. laeviiiotlus Smith.— J. Niger, capite grosse, vertice sparse,

punctato ; clypeo rugose striato, apice snbemarginato; thorace polito,

punctis distantibus aliquot; pronoti margine acute marginato, acute

angulato; mesouoto antice carina abbreviata, et sulcis 2 e scutelli

augulis emergentibus ad pronotum dnctis ; metanoto velutino, bi-

convexo. Thorax maculis 2 in pronoti augulis, macula-snbalari, post-

Bcutellique fascia interrupta, flavis ; abdomine polito; alis fusco-cyaneis.

Longit, '.» tin.

Zitluix lecvinodus Smith, Cat. Brit. Mus. Vespidae, 1857, 17, 44.

I/'ih. .Mexico.

By the fuscous wiiiirs this species comes near to Z. spinipes,

bul is separated from it by its distinctly polished niesothorax, and

by its remarkably large size.

35. Z. pa 3 Sid us Smith, Cat. Brit. Mus. Vespidae, 1857, 11, 10.

Hah. Brazil. (Num Zethusculus?)

36. Z. SCIllpturalis Smith, ibid. 11, 11, %.

Hub. Brazil.

37. Z. duMllS Smith, ibid. 13, 19, 9 % .

Hab. Brazil.

3s. Z. carinatus Smith, ibid. 13, 20, %,

llul>. Brazil.



ZETIIUS. 45

Division DIDYMOGASTRA Perty.

(Sauss. Vespides, I, 18 ; III, 120.)

Second segment of the abdomen lengthened pediculate ; its

pedicular part forming at least a fourth of the length of the seg-

ment. The other characters as in Zethusculus.

These insects have very slender forms on account of the extra-

ordinary length of their abdomen, by the double articulation of

which, they enjoy the singular faculty of folding the abdomen

beneath the thorax, and of placing the terminal pear against the

face of the head.

The Didymogastra inhabit the hot regions of America.

One cannot establish any line of demarcation between the

Zethusculus and the Didymogastra ; these last form the continua-

tion of the same genera and only represent the more lengthened

modification of the type. The two series, based on the form of

the antennas of the males, continue themselves in the Didymo-

gastra. So this division is wholly empirical, and should not be

preserved except to facilitate the determination of species.

A. Antennas of the males terminated by a rolled spiral.

39. Z. Poeyi Sauss. (Fig. 4, 4a.)—Niger, rugose punctatus, metanoto

vix striato, velutino
;
petiolo polito, tenuiter pnnctato, gibboso ; secundo

abd. segmento laevi, nitido, pedunculo mediocriter elongato ; mandibulis,

frontis fascia, orbitis bis interruptis, pronotoantice,maculis2subalaribus,

tegulis, scutello et post-scutello antice, maeulis 2 metanoti, petioli apice

pedibusque, aurantiacis; his rufo vel nigro variis ; abdomiue ultra peti-

oluiu rufo; alis flavescentibus, apice grisescentibus.

% . Fronte carinato; clypeo aurantiaco, emarginnto, bidentato; mandibulis

flavis ; antennarum articulis 1-2 rufis, fascia fiava ; flagello subtus flavo-

annulato, apice cochleato, fiavo.

Zethus Poeyi Sauss. Revue et Mag. de Zool. 1857, 270.

Total length, 14 mm. ; wing, 10 mm.

Head and thorax quite densely cribrose (moderate and a little

irregular often, in form of an oblique prick of pin). Ocelli pro-

minent, arranged in a rather large triangle. Vertex % forming

a ridge in form of a T, of which the vertical limb touches the

clypeus. The posterior part of the vertex a little more elevated

than the ocelli. Thorax contracted before, its margin little
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salient. Scutellum punctured with coarse points, and divided by

a groove. Metathorax punctured on each side of its summit,

neither punctured nor striate on its posterior face, but velvety.

Enlargement of the petiole convex; its swelling, seen in profile,

is more salient near its base, and is depressed and contracted

behind; on its extremity is an excavation. This enlargement,

Beemingly smooth and polished, is quite finely punctured. Second

Begraenl vevj shining and polished, its pedicle equalling a third

of its length and widening posteriorly; the globular bell, as long

as wide, enlarging gradually. Seen in profile, it is much more

swelled above than beneath.

Insect black, with orange markings, which are in general

arranged as follows: sinus of the eyes, the transverse bar of the

frontal T, a point on the summit of each eye and the orbit behind

the eyes ; the prothorax, wholly or in part, a spot under the

wing, wing-scale, the anterior portion of the scutellum and of the

post-scutel, two spots on the metathorax and the extremity of

the petiole, orange. These markings are more or less developed;

they may be more extended, or in part wanting. The remainder

of the abdomen is of a beautiful red or ferruginous, with the

base of the pedicle black. Scape of the antennae ferruginous.

Feet yellow, varied with ferruginous. Wings ferruginous, with

the end lightly gray, carrying a little reflection of violet.

9. Clypeus rounded, black, with two oblique yellow bands at

the superior margin; 2d joint of the an f,enna3 ferruginous; a

whole band of yellow under the wing; the margin of the 2d abd.

nenl narrowly yellow.

%. End of the antennae rolled spirally. Clypeus orange, finely

punctured; its inferior border armed with two separated teeth,

with an arcuate border between them, in the middle of which is a

little salienl tooth, often hardly visible. The first two and the

lasl two articles of the antenna' orange; the flagellum annulate

with this color beneath; the terminal spiral orange; the last

article obscure.

Far. The specimens of other localities possess, without doubt,

more of black on the abdomen and antennas.

Ress. a. diff.—This Vidymogastra is easily distinguished from

Z. Chicotencatl, by tie- rugose aspect of its head and thorax, by

its much less striate metathorax, by its petiole more swelled
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above, distinctly punctured; by its second segment with its less

extended pedicle, and by the yellow markings of all the body.

It differs from Z. Matzicatzin, in its smaller size, in its much

more lengthened thorax, having a mesothoracic disk longer than

wide; in its metathorax, devoid of middle carinas and of smooth

spaces at the superior angles; in its scutellum, simple, depressed,

angular (not einarginate) posteriorly; in its less enlarged and

more punctured petiole, and in its head smaller, without swelling

of the vertex.

The % differs in its clypeus, quadrate, large, convex and notched

as in the Z. Poeyi, not flattened and advanced in the middle as

with the Matzicatzin; by the antennas terminating in a spiral, by

the ocelli placed upon a scarcely oblique plane, etc.

Hab. The island of Cuba. This beautiful insect was given me

by Prof. F. Poey.

Observation.—In the figure, the thorax is too large and the form of the

abdomen is not perfectly natural.

40. Z. RomandinUS Sauss.— Niger, cinereo-sericeus, capite lato,

dense punctato; thorace grosse cribrato, antiee cristato-marginato

;

scutello convexo, sulco, bipartito ;
metauoto convexo, baud foveolato,

velutino, tenuiter punctato, supra utrinque spatio nitido lsevi
;
petiolo

dense punctato, nitido, postice pauluru attenuato, flavo-marginato;

secundo segmento sat breviter pedunculate tanquam in Didymogastra,

piriformiter dilatato. marginem versus tenuiter punctato, tenuissime

flavo seu ferrugineo-limbato ; reliquis punctatis, piceo-limbatis
;

teguli.s

ferrugineo marginatis, pedibus, fuscescentibus ; tibiis intermediis flavo-

variis; alis diapbanis, subfuscescentibus.

Q . Clypeo transversim quadrato, flavo, tenuiter bidentato; antennis sub-

tus apicem versus flavo-annnlatis et apice cochlea fulva.

Longitudo, 14 mm. ; alse, 10 mm.

Zethus Romandinus Sadss. Vespides I, 20, 22, pi. ix, fig. 1, 2 ,
1852.

Revue de Zool. X, 1S5S, 164.

Hab. Cayenne. (Typus in auctoris musaso.)

This Zethus constructs with woody fibres and gummy materials

several rounded cells, with thick walls toward the bottom and

irregularly united, recalling a little those of Bombus (see Sauss.

Yespides, I, pi. ix, fig. 1, c). The instincts of these insects appear

to progress toward the habits of the Social W asps.
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41. Z. aunileiitiK Sadss.

Z thus aurulens Sadss. Vespides, III, 121, 8, pi. vi, fig. 5, J ,
1854.

Hub. Brazil.

42. Z. Itlatzicatzin Sauss.—Niger ; capite discoidali, Into, facie

cribrata, vertice supra inflato, minus cribrato; ouellis in declivitate

frontis sitis ; thorace grease cribrato, postscutello trmicato, postice ex-

ciso, carinato; metanoto suloo coiispicuo, at foveola nulla; infra valde

striato, supra laevi, in medio bicarinato
;
petiolo polito impunctato, valde

inflato, apice puncto maxirao iuipresso; secundo segmento longe pedun-

oulat >, medio margine impresso, cum reliquis rufo; tertio punctato, in

medio prodncto; punctia froutalibus et post-ocularibua 2, pronoti

margins, macula snbalari et maculis 2 scutelli, limboque seguieiitorutn

1, 2, flavis ; tibiis rufis ; alia fuaco-flavescentibus.

£. Scute.llo piano, tenuiter punctato, infra macula hevi et margine in

medio subproduoto; antennarum scapo subtus flavo.

Zethus Maizicatzin Saoss. Revue et Mag. de Zool. 1857, 271.

Total length, IS mm. ; wing, 11 mm.

Mandibles obliquely truncate, trenchant, without teeth, but

with a single lobe. Head very large, much wider than thorax;

lace flattened; ocelli arranged in a broad triangle and placed,

not on the summit, but on the slope of the vertex. Vertex

strongly enlarged transversely behind the ocelli, but swelled

upward. Face offering between the antennae two little vertical

carinas. Thorax very short, quadrate, depressed; the margin of

the prothorax little prominent. Disk of the mesothorax wider

than long; iis anterior curve describing a semicircle, not an

ellipse as in all the preceding species. Scutellum divided by a

channel. Post-scutel truncate, angulate; its posterior border

offering a concavity and carrying an arcuated ridge interrupted in

the middle (which especially distinguishes it from the preceding

species, which has the post-scutel whole rounded above). Meta-

thorax very angulate, having four sharp ridges, so to speak : 1st,

the two ordinary lateral ones, which here form two sharp crests;

2d, two other very short ones, winch start from the angles of the

post-scutel; the middle divided by a strong channel, but, properly

speaking, without any concavity. The summit of the metathorax,

especially the space situated on each side between the two ridges,

is smooth, shining, not punctured (or very finely striated), the

remainder wrinkled. The flanks under the lateral ridges smooth
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and shining. Petiole quite lengthened-pediculate ; its elliptical

enlargement is globularly swelled above, as high as wide (sub-

compressed), having on its posterior extremity above, a large

excavation, and on each side a large transverse groove, which

compresses the end of the petiole, but without coalescing with the

middle groove. Second segment lengthened-pediculate, almost as

in the Z. Chicotencatl ; its globular part very flat beneath, and

much swelled above from its base ; its first posterior border a

little sinuous, preceded in the middle by a vague depression.—its

second border not being at all reflected. Margin of the third

segment formed in the same way, but the first border more

sinuous. Head coarsely punctured; the face cribrose, but the

vertical inflation very much less. Thorax cribrose with sunken

points, except the metathorax. Petiole and abdomen smooth

and shining, while the last is very finely punctured. The third

segment punctured.

Insect black, garnished with a gray or slightly golden pile; two

spots on the face, one behind each eye ; margin of the prothorax,

a point under the wing, twro spots on the scutellum, and the borders

of the 1st and 2d segments, yellow. The abdomen, except the

petiole, of a brown purple or ferruginous. Feet black, varied

with ferruginous. Wings washed with bro"wn-yellowish, nervures

brown; wing scales bordered with brown or yellow.

%. Clypeus very flat, punctured; its inferior margin advanced

in the middle, entire ; a smooth lozenge or triangle in the middle

of its inferior extremity
;

this piece is black, covered with gray

hair— its lozenge-shaped part smooth, often yellow. Antennas

black, with front of the scape yellow and terminated by a little

ferruginous hook.

Bess. a. diff.—See the affinities of Z. Chicotencatl and Poeyi.

The Z. niger offers also two metathoracic carina? starting from

the angles of the post-scutel; but in this species the post-scutel

is not crenulatecl, and there is between these carinas a concave

pit, while here the two moieties of the metathorax remain convex

and are separated by a deep furrow. The thorax and the head

are also smaller, etc.

Hab. The gulf side of Mexico. Tampico. I have taken but

one specimen
( % ).

By the very remarkable form of its clypeus and its mandibles,

4
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-serves to be noted us lit to serve as the type of one

if this genus.

B. Antennae of S terminated by a hook.

43. Z. Hilarianus Saoss.—Gracilis, niger; capite dense punctato,

supra et pone ocnlos tumefacto; thorace minus dense punctato; pro-

i valde cristato-marginato, sed angulis baud acutis ; mesonoti disco

carinis 2 laevibus trajecto; post-scutello medio subdentato; metanoto

velutino, rugoso, striato, in medio canaliculato; abdominis petioli

tumefactione o globoso-inflata punctulata; secnndo segmento

globoso, sericeo, basi sat longe petiolato (petiolus tertiam partem longi-

tudiuis effioiens); segmentis reliquis punctatis. Corpus omnino velu-

tinum, argenteo-sericeum ;
puncta frontalia 2, maculae 2 post-oculares,

aiitpimarnm articuli 1-3 et apex, thorax, petioli latera et pedes, rnfa
;

petioli apex et lineoln utrinque in secundi segment! petiolo, flava; seg-

mentorum limbus tenuiter piceus vel rufus. Ala3 infuscatse, co.sta nigra.

Longit, 0.01 6 mm.

J. Clypeo convexo, punctato, apice late subexciso, tridentulato ; maculis

2 lateralibus runs.

'5. Clypeo truncato, rufo vel flavescente macula media et basi nigris, vel

ro margiue infero rufo et laterali llavo; anteunis apice ultimo

minuto rufo.

''
. Color variabilis, plus minusve rufescens vel nigrescens ; disco

mesonoti obscuro vel nigro, carinis runs ; etc.

Zethus Hilarianus Sauss. Vespides, III, 120, 7. pi. vi, fig. 6, 9, 1854.

- iu having the margin of pronotum and the post-scutel

yellow, and in the distribution of colors, the reddish and blacK

passing one to the other; but, nevertheless, a distinct species

by its mesothoracical carinae.

Hab. Brazil. Middle of the province of Goyaz. (The type

is in the Paris museum.)— Venezuela, Caracas.

II. Z. penicillatus Spin.

h niculata Spin. Mem. Acad. Turin. XIII, 1853, 80, 60.

v*espides, 1. 22 ; III, 120, 6.

•^'" i tsarinato; colore affinis Z. nigro.

Huh. Brazil. Para. (Typus in mus. Taurinense.)

15. Z. dicomlxxla Spin.—Niger, gracilis, dense punctatus, cinereo-
antice cristato-marginato, angulato; mesonoti disco

bioarinato; metanoto convexo, velutino, Laud rugoso, in medio striato.
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Abdomen gracile, petiolo elongato, paru in inflato, punctato, apice pancto

impresso nullo; secundo seginento sat longe pedunculato, ovato-dilatato,

depresso et tenuiter punctato.—Puncta 2 frontis, pronoti et tegulaium

niargo, post-scutellum, fascia? 2 metanoti et abd. segmentorum 1-2

margo, nee non fascia ntrinque petioli secundi segmenti (vel petioli

apicis) albida; femora intermedia subtus albido varia; ala? hyalinse,

venis ferrugineis, apice griseo-nebulosae. Longit, 0.015 ram.

9- Clypeo nigro, rugoso, trimcato, sab-bidentato (vel sub-tridentato).

£ . Clypeo albido, supra nigro, margine infero bidentato, tenuissime nigro

limbato; antennis nigris, uncinatis.

Epipona dienmboda Spinola! Gay's Historia fisica de Cbile (Fauna Chi-

lena), VI, 1851, 250.

Zethus discomboda Sauss. Vespides, I, 21, 25.

Hab. Chili. (Typi in museo Parisiense et in auctoris servantur.)

C. Species of which the section remains undetermined.

46. Z. ChicotencatI Sapss. (Fig. 5, 5a.)—Niger, politus, fulvo

'hirtus, clypeo convexo, capite dense punctulato, thorace laevigato, in

medio disco nitido, impunctato
;

pronoto antice et pone angulos in

lateribus cristato-marginato ; metanoto baud excavato, ubique rugose

Striato, petiolo parum inflato, impunctato, nitidissimo, secundo seginento

longe pedunculato, sericeo, secundum marginem punctato, marline sub-

jacente reflexo ; antennis subtus flavis; punutis 2 frontalibus, maculis

2 metanoti, et abdotn. segmentorum limbo (aliquandoque pronoti),

tibiisque supra, flavis ; alis ferruginescentibus. O.

Zethus Chicotencatl Sauss. Revue et Mag. de Zool. 1857, 271.

Total length, 17 mm. ; whig, 12 mm.

?. Mandibles strongly tridentate. Clypeus rounded, very

convex, but finely punctured, truncate or sub-bilobed on its in-

ferior border, in the middle of which is a smooth space. Head
densely punctured, but not rugose. Ocelli salient, placed in a

regular triangle on the vertex, the head a little contracted behind.

Thorax shining and polished, not being punctured above the

middle; margin of prothorax forming a salient lamina; this

margin reflexes upon its angles and prolongs itself behind, along

the lateral border of the prothorax over a moiety of the distance

from the wing scale. Mesothorax punctured along the seutellnm.

without groove on its hinder part, but carrying a double longi-

tudinal groove on its anterior moiety; scntellum convex and
shining, feebly punctured. Metathorax a little flattened behind,
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having a very small groove, strongly striated transversely or

rather channelled in all its superior and posterior surface (situated

above the lateral ridges). Some striae, but less distinct, also

cover entirely the lateral faces of the metathorax, beneath the

angles. Enlargement of the petiole in an oval form, much

lengthened, depressed, without any globular swelling above; its

linear portion short, equal to a third the length of the petiole,

tli, .-Inning, without punctures. The posterior depression

not having an excavated point, bul a transverse shining channel.

d segment much lengthened, pediculate ; its pedicle form-

ing almosl the moiety of the length of the segment, which oilers

a /.on.- of line punctures along its posterior border; the second

lamina of this margin a little reflected. The whole insect is

:ed with a tawny pile almost woolly on the thorax, gray on

the metathorax, a little golden on the abdomen, but the body is

polished and shining, especially the petiole, which does not show

any punctures.

Color black; antenna' ferruginous beneath, obscure above

Two dots on the face, two spots on the metathorax and often the

post-scutel and the margin of tin; prothorax, yellow or tawny.

Petiole having a yellow interrupted border; the abdominal

- wholly or in part margined with a very narrow yellow

line. Feel Mack. Tibiae yellow before. Wings transparent,

washed with yellowish-gray.

// ss. n. diff.—This species appears to me very near to Z.

tubulifer. It may even he identical; which 1 dare not say posi-

tively, not having the ty] f this last before my eyes, and being

without a sufficient description.

Ii is very recognizable by its back as well as its petiole, being

without punctures and shining. The Z. Ghicotencatl is not diffi-

cult to distinguish from the Z. Matzicatzin, by its metathorax,

rugose even to the summit and without middle carinae, by its post-

scutel, which is not notched behind, by its much less enlarged

petiole, by the border of ils second segment, which is punctured,

and by the second lamina of its border, which is turned up
;

per-

haps also by ils thorax, which is not cribrose, and by the ocelli,

which occupy the summit of the vertex.

ll'iU. The gulf shore of .Mexico. I have taken it at Tampico.
Z tubulifer comes from Orizaba in the Cordilleras.)
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Observation.—In the figure the petiole is not quite suddenly enough

enlarged, and the profile of the pedicle of the second segment is a little

too short, as also in the linear part of the petiole.

47. Z. tubuliffer Sadss. Vespides, I, 18, 19, 9-—Niger; clypeo

rotundato; autennaruui scapo subtus ferrugineo-notato
;
pronoto angu-

lato
;
punctis 2 frontalibus, pronoti margine, tegulis partim, maculis 2

scutelli, fascia interrupta post-scutelli, maculis 2 metanoti, margine

lineolaque lateral! ntrinque petioli apicis, segmentorum margine puuc-

tisque coxarum, flavis
;

pedibus liavo-variis ; alis fumosis. Lougit,

0.017-18.

Hob. Mexico. Oriental Cordillera.

4§. Z. Zendallts n. sp.—Niger, pnnctulatus, capite et thorace

griseo-sericante ; metanoto tenuissime .strigato; pronoti fascia, macula

subalari, maculis 2 scutelli, 2 metauoti, petioli apicis lineolis 2 laterali-

bus, et lineolis 2 lateralibus 2' segmenti basis, citrinis; segmentis reli-

quis late rufo-marginatis ; ano rufo. 9

9 . Total length, 14 mm. ; wing, 10-11 mm.

Head and thorax densely and delicately punctured. A little

compressed brilliant point between the antennae. Prothorax

margined, but not angulated. Metathorax velutinous, very

delicately strigate, divided by a channel. Petiole ovate, narrow,

very delicately punctured like the abdomen, destitute of an im-

pression at the end. Peduncle of the 2d segment rather long.

Black, with grayish hair; the margin of prothorax, a spot

under the wing, two on the scutel, two elongate maculae on the

metathorax, and a sinuous lateral line on each side of the extremity

of the petiole, a line on each side of the peduncle of the 2d seg-

ment, and two dots at its base, lemon-yellow ; a broad fascia on

the margin of segments 2d-5th, and the 6th segment, orange-

yellow or rufous. The apex of the petiole has no yellow margin

and no groove, but the base of the peduncle of the second seg-

ments has two yellow dots, which can be easily taken hy error

for a yellow marking of the apex of the petiole. Feet black.

Wings smoky with a golden reflection, the nerves black.

9. Clypeus rounded, densely punctate, black like the antennae

and mandibles.

Bess. a. cliff.—Distinct from Matzicatzin by its moderate head,

absence of impression at the end of petiole, and absence of
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carina on the middle part of the metathorax. Differs from Ghi-

•all by its prothorax not crested on the sides, its petiole

narrower, etc. It comes very near to Bomandinus, but the thorax

lorter anteriorly, more narrowed posteriorly; the petiole

narrower, less inflated, etc.

Mexico. The Oriental Cordillera (Mr. Sumichrast).

49. Z. niiscogaster Sadss.— 9- Minutns, niger, dense punctatus,

cinereo hirtus; clypeo integro, rugoso, piloso ; fronte inter antennas

transversim carinato; ocellia in summo fronte sitis. Thorax antice

cristatus, cariuatus, hunieris liaud spinosis; postscutello et metauoto

baud rugosis, velutinis, hoc tenuiter striato, nee carinato, nee distinete

foveolato, sed sulco profundo diviso. Abdomen politum, sericeum

;

pel iolo elongato, paiuru intiato, supra parum gibboso ; seenndo segmento

longe pedunculate, ovato-dilalato subdepresso. Caput immaculatum

;

pronoti margo, macula subalaris, maculae scutelli et 2 metauoti, lineola

utrinque, petioli apex, limbus secundi segment!, lineolaque utrinque in

basi pedunculi, flava. Alse subpellucidse, venis fuscis.—Longit. (1.015.

'A. discombodit similis at minor, et pronoto baud anguloso differt. A Z.

'lino differt statura graciliore, petiolo minus punctato et minus tume-

:

Zethus miscogaster Sauss. Vespides, I. 18, 18, £>, 1852.

Zethus microguster (per errorem) Sauss. Revue Zool. X, 1858, 163.

Il'ib. South America. (Typus in auctoris museo.)

50. Z. l»iiiodJs Fabr.—Gracilis, niger, dense punctatus. Caput latum,

cribratum
; clypeo rugose cribrato, integro. Thorax cribratus,

cristato-marginatus, clypeo convexo, nitido, cribrato; postscutello hand
cribrato, postice truncato, sed cantho acuto nullo; metauoto in medio •

olato, carinis prominentibus duabus e postscutelli angulis emergen-
tibus

;
spatio extra carinam sito utrinque valde striato-plicato

; usque ad
canthum lateralem acutum. Abdominis petiolo polito, tenuiter punc-
tato, sat ovato-tumefacto, apice utrinque flavo-notato; secundo segmento
globoso, longe pedunculato, ubique tenuiter punctato, sericeo setoso, in
medio margine impresso

; tertio, in medio margine paulum producto
;

tenuissime flavo-marginatis ; reliquis piceis vel ferrugineis.
B I, 2, ferrugineas. Alse subhyalinsB. Longit, 0.017.

Ve*pa binodis Fabr. Knt. Syst. Suppl. 1798, 2(M.-Coqueb. Illust. Icon.
Ins. pi. xv. fig. 2.

Eutnenes binodis \ vbr. S, P. 287.

Zethus binodis Sadss. Vespides, I, 20, 23.'

1 Typus in museo Parisieusi.
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Zethus niger Sauss.- Vespides, I, 1852, 21, 24, pi. viii, fig. 9. 2

A Z. Romandino differt metanoto carinato, foveolato et plicato; petiolo

globosiore et minus valde punctata; secundo abd. segmento globosiore,

magis pedunculato, et punctatiore ; segmentis 3-5 minus punctatis; tertii

margine in medio producto.

Hab. Cayenne.

51. Z. didymogaster Spin.

Zethus didymogaster Spin. Ann. Soc. Ent. Fr., 1841, X, 133, O.

Hab. Cayenne.

This species differs from Z. binodis in its very wide clypeus,

having a straight border, armed with two distant teeth. (Has

not the author taken a male for a female ? Only the males have

the clypeus twice as wide as long.)

52. Z. fuscus Perty.

Didymogastra fusca Perty, Delect. Auim. Artie. 145, pi. XXVIII, fig. 5,

9 , 1830.

Zethus fuscus Sauss. Vespides, I, 19, 21; III, 120.

Hab. Brazil. Amazon.

53. Z. Smitliii Sauss.

Zethus Smilhii Sauss. Vespides, III, 122, 9, J.

Metanoto striato ; alis fusco-cyaneis.

Hab. South America.

SPECIES WHICH I DO NOT KNOW.

The following species of the genus Zethus, all from Brazil,

have been described by Fred. Smith in the Catalogue of the

Vespidae of the British museum, page 11-18.

Z. pallidus—sculpturalis—dubius.

Z. carinatus—albopictus—gracilis—Isevinodus.

1 Typns in auctoris mnseo.

2 Errata. Fig. 8, pi. viii, Vespides, I, does not represent tbis species,

but Z. piriformis.
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Gen. LABIS Sadss.

m Saoss. Reise .1. Oesterr. Pregat. Novara. Hym., p. 3.

Mandibles short, obliquely truncate, with 3-4 terminal teeth.

Maxilla elongate; their palpi elongate, G-jointed. Labium

elongate, quadrifid, its palpi 4-jointed. Head rounded, swelled

at ihr occipul ; clypeus rounded or truncate.

TJwrax elongate; its anterior angles sharp.

Abdomen very slender; its petiole elongate, linear. Wings

somewhat as in Eumenes and Zethus.

A.s the forms of the insects of this type are becoming various,

one could well think that the genus Labus might be fused into

G. Elimus, which only differs from tins by another form of thorax

and petiole. Such differences occur under the species of the

genus Zethus.

A. I' iform at base, a little toidened posteriorly; its

extremity margined by a transverse rounded cordon pre-

ceded by a transverse channel (as in Eumenes of Division

Omicron). Second segment sessile, elongate. Metathorax

attenuated. Head inflated. Second cubital cell much pro-

longed at the basilar extremity ; the second recurrent vein

rted after the middle of its posterior border. {Asiatic

type.) L. Spiniger Sauss., L. Humbertianus Sauss.

B. Petiole linear, slender, prismatic; 2d segment subpedicu-

Thorax elongate; metathorax short; prothorax

crested anU riorly. Second cubital cell equally dilated at

both extremities; second recurrent vein inserted in the

middle of its posterior tinnier. (American type.)1

1 The genus Elimus would make a third type:

—

C. Petiole linear, rather thick (very elongate, somewhat pyriform),biden-

tate; its extremity marked with an impressed point; head moderate;
thorax oval, not acute augled anteriorly; metathorax rounded; the

2d segment elongate, rather attenuate posteriorly; 2.1 cubital cell in

a regular truncate triangle; second recurrent nerve inserted in the

middle, or a little before tin; middle, of its posterior border.
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1. L. Siclieliamis n. sp. (Fig. 20, 14a.)—Niger, gracilis, thorace

elongatiusculo, antice cristato-marginato, superne crassiuscule punctato;

petiolo lineari-prismatico ; 20 segmento basi subpedunculato ;
capitis

maculis, protioti margine antico, raaculis 2 scutelli et 2 metanoti ab-

dominisque segmentorum marginibus, flavis.

Total lengtb, 11 mm.; wing, 8 mm.

9. Antenna? rather clubbed. Head quite orbicular, rather

swelled and rounded at the occiput, densely punctured; a little

carina between the antennae. Mandibles short truncate, armed

with three terminal teeth, tricarinate at end. Clypeus ovate, as

wide as long, a little truncate at tip, covered with coarse

punctures, substrigate. Ocelli disposed in an equilateral triangle.

Thorax a little depressed, flattened above, rather ovate (that is,

elongate), rounded posteriorly, a little contracted anteriorly,

truncate and margined with a crest; the angles of prothorax

salient. The thorax above strongly punctured, not so strongly

on the sides; the metathorax a little shagreened ;
the lateral

faces of this not punctured. Metathorax having its posterior face

vertical, somewhat truncate, triangular, but quite arcuate at the

summit, and margined by a little arcuate ridge, rough and obso-

lete • the hind face parted by a depression and a little strigate in

the "-roove. Disk of mesothorax elongate, having two arcuate

furrows. Petiole elongate, quite linear; only its base filiform;

the rest depressed and compressed, making it prismatic, with a

dorsal, two lateral faces and an inferior face
;
the faces having

scattered punctures ; the superior one not parted by a furrow,

but with a round impression before the border ; the inferior one

carinated; the lateral faces having the margin a little salient

because of their compression; the compression being more

sensible behind the middle of petiole, so that the anterior part of

the swelled portion is a little wider than the rest and a little

ovate. The rest of the abdomen nearly impunctate
;
the second

segment globular, but its base a little funnel-shaped and articu-

late by a very short neck as in the Zethusculus. Anterior tibiae

very short.

Black, with short gray pile. Antennas a little ferruginous at

the extremity beneath; a spot in the middle of the mandibles, a

line on the scape, a spot on each side of clypeus, two dots over

the insertion of the antenna?, and one in the sinus of each eye,
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yellow. The anterior margin of prothorax, two marginal spots

on eacb wing scale, post-tegulae, two spots on post-scutel, two

longitudinal fasciae on the tnetathorax, the end of petiole and the

margin of the abdominal segment, yellow ; the lamellar margin

of these also yellow or ferruginous, as well as the margin of the

anus. A spot at the end of the femora and a line on the tibiaa

of the first two pair, yellow. Wings subhyaline with brown veins;

I 1 cubital cell subtriangular ; its radial tip very little trun-

uil recurrent nerve inserted in the middle of the

; [or margin.

[less. a. diff.—This remarkable type has a certain resemblance

to the Eumenes of Division Zeta, because of its elongate linear

flattened petiole; bul this is not so much flattened, nor parted by

a furrow, but prismatic, and the head with its short mandibles is

(piite that of a Zeth us.

It has ;l very near relationship to the Asiatic Labus but differs

itially by its prismatic petiole, a form which I have not yet

met with in the Wasp.

/////. Chili. (This insect was given to me by the celebrated

oculisl and remarkable entomologist, Dr. Sichel, to whom it is

dedici

Gen. DISCtELlUS Latr.

Lip moderate. Labial palpi composed of four articles. Max-

illary palpi composed of six articles. Mandibles short, obliquely

truncate. Head often enlarged and a little emarginate behind.

Thorax lengthened, often angulate before. Abdomen pediculate;

the firsl segment transformed into a campaiiular or linear petiole.

This genus differs from Zethus by its labial palpi composed of

four articles, and from Eumenes by the mandibles which are not

prolonged in the form of a beak.

This genus connects it-elf to Zethus by its mandibles, and to

Eumenes and to Odynerus by its complete palpi; the forms of

its representatives are also intermediate, in some degree, to Zethus
and to Eumenes, ami somewhat to Nortonia and Zethus by the

subpediculate abdomen. The form of the thorax, often bordered

and angulated before, especially assimilates it to that which one
sees in the Zethus,
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1. U. BSierula Cuims.

Disccdius merula Cuktis, Trans. Linn. Soc. XVII, 325, 1834,-Sauss.

Vespides lit, 124.

Epipona chilensis Spin., Gay's Hist, fisica de chile, Zool. VI, 248, 1851.

Discmlius chilensis Sauss. Vespides, I, 25, 1, 1852.

Discasliui Spinolas, 1 Sauss. Vespides, I, 25, 2, 1S52, III, 124.

Hab. Chili.

2. D. pulchellllS Sauss.— ?. Parvulus, punctulatus ;
clypeo piri-

formi; apice truncato; pronoto antice biangulato, metanoto rotundato ;

petiolo brevissi.no, cainpanulatogrosse punctata; apice puncto impress©

;

abdominis secundo segmento nitido, supra inflate.—Insectum nigrum,

mandibulis puncto basali, clypei apice macula nigra, fascia frontali,

puncto post-scutellari, scapi fascia antica, liavis ;
antennarum flagello

subtus ferrugineo; pronoto antice, tegulis, scutellis et metanoto, flavis,

(sed puncto in tegulis et matanoti sulco nigris ;) abdominis segmentorum

V 2> limbo et secundi maculis 2 lateralibus, flavis; pedibus liavis,

fusco-variis ; alls hyalinis, stigmata et areola radiali fuscis, costa fus-

cescente.

%. Mandibulis et clypeo flavis; hoc apice subbidentato, antennarum

uncino minuto ferrugineo.

Disccdius pulchellus Sauss. Vespides, III, 127, 15.

Hab. Mexico ; Jamaica.

Legion II. The Odynerites.

Mandibles more or less lengthened, terminating in a point,

forming generally by their union a long sharp beak, or when

crossed, an X. Their teeth placed on their inner border (Fide

Saussure, Vespides, I, p. 27, 11).

Gen. E5JMEWES Fab^.

Organs buccaie, very long. Tongue long, a little plumose.

Galeas (or appendices) of the jaw very long. Palpi lengthened
;

labial composed of four articles; the maxillary of six. Mandibles

very long, sharp pointed, having a triturating lateral border and

forming by their union a lengthened beak. (In exceptions the

mandibles are sometimes shorter.)

1 A variety of. Chilensis.
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Head much compressed i ransversely, thaf is, wide, but not thick,

nor enlarged; the eyes very convex and entirely covering- the

cheeks. Clypeus always longer than wide, with a variable

termination (bidentate, indented, truncate, or rounded).

Thorax variable, globular, or long quadrate, rarely compressed,

l)u! always without spiniform angles.

Abdomen lengthened pediculate. The first segment forming a

linear or subcampauulate petiole, about as long as the thorax;

the remainder of the abdomen pyriform.

This genus is very abundant in species, and is found over all

,1 "' our globe. It is broken up into peculiar types; of
which one (Division Alpha) is represented everywhere, and the
others solely on one part of our planet. These types are con-
nected by natural transitions which embarrass one in assigning
them very fixed limits.

I be Eumenes are well represented on the new continent. Of
six divisions 1 into which I have divided the genus, four are found
"ii the Western Continent, but the divisions Pachymenes,
Omicron, and Zeta, are only represented in the tropical parts of
A-raerica. The insects, peculiar to the Division Omicron, inhabit
ill the equinoctial parts of the continent ; and those which belong-
in the Division Alpha, extend themselves over the two American
continents within their most extended limits.

Division PACHYMENES.

(Sapss. Vespides I, 73, III, 158.)

Al "
1
" 1 """ raucn depressed, never compressed, petiole widened

or campanula!-, parted by a groove ; its binder margin having
usually a transverse groove; clypeus generally bidentate ; body
smooth, silky, and chatoyant or velvety ; wings large. (American
type.)

Th ise insects have tn " appearance of Polybia, as the Monte-
"•"'" have tha1 of SijnoBca. It is es daily by this appearance
thai one recognizes them and the semblance holds good in the
''"l"'"^'" 1 form of the Petiole and in the pyriform abdomen as
well as the silky appearance of the body.

1

'
'1" not couiH the Division Pareumenes, which is worthy to form a

genus (Etudes Bur la Famille des 7espides, III, 133).
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Among certain species, the thorax becomes narrow, lengthened,

compressed, and the metathorax is sometimes lengthened, so that

the resemblance to the Polybia increases. Although the Pachy-

menes present a series of forms coi-responding to those which one

sees among the Polybia; yet one can easily distinguish them from

these social insects by their truncate or bidentate clypeus, which

is not angularly terminated by a sort of tooth. 1

This group is not as yet well studied; most of its species,

which appear to be rather numerous, are only known by rare

specimens scattered about in collections which have much simi-

larity among themselves, all having a silky body and colors pale

or variable, so that one can easily confound them.

Unfortunately it is impossible for me here to establish good

differential characters between these insects, from only knowing

some of them by unique specimens and not having under my eyes

the types of all species heretofore described.

I established the genus Pachymenes in the monography of

solitary wasps to receive those JEumenes of which the clypeus is

bidentate, the abdomen depressed, and of which the smooth and

satin-like body recalls the appearance of Polybia. But I have

now renounced this section, so difficult to define, although includ-

ing insects of a very peculiar appearance; for since that time I

have found many American Eumenes having the clypeus biden-

tate at the end, while certain Pachymenes have a bidentate

petiole, which destroys one of the differences on which the genus

Pachymenes was founded. I have, therefore, undertaken to

reduce the consideration of this generic group to that of a sim-

ple division of genera, and this division itself goes over into the

division Omicron so that it is impossible to fix a refined limit

between them. (Ex. E. Santa-Anna goes over to division Omi-

cron and is quite close to E. leevis.)

1. Form rather lengthened ; thorax longer than wide ; abdomen

hardly depressed, the 2d segment not campanular.

A. Petiole campanular, enlarged above beyond the middle,

1 In my Monographic des Guepes Solitaires, I have confounded certain

species of Polybia described by Fabricius with the Pachymenes. See

Vespides, III, p. 153. (On the line before the last of that page, for chry-

sothorux, read pallipes.')
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hum} ' d, the boss divided by a groove ; Us extremity bordered

by a salii at band.

a. Thorax rather compressed, lengthened.

1. E. sericeus Sauss.—Gracilis, fuseo-niger ; thorace compresso

;

pedibus, petiolo et thorace supra ferrugineo-fulvis ; hoc valde fulvo-

velutino ; alis subhyalinis, costa fusca. J.

Sai ss. Vespides, I, 74, 1 (Syn. excl.)
;
pi. xii, fig. 5;

III. 153.

Total length, 19 mill. ; wing, 15 mill.

9. Slender; thorax compressed, rather narrow anteriorly.

Head black; clypeus bicarinate at the extremity, bidentate or

notched; the inner orbits and a line behind the eyes rather yel-

lowish. Antennae at tip a little ferruginous beneath. Thorax

blackish, but having its upper parts ferruginous or ornamented

with yellowish, and all covered, as well as the sides, with velvety

fulvous hair, rather woolly, which makes it quite fulvous. Petiole

slender, ferruginous velvety ;
its base brown, its extremity a little

obscure with a more yellowish border; the rest of the abdomen

of a brown-olivaceous color. Feet ferruginous, more or less

brownish or yellowish.

Ress. a. diff.—Very much resembles auratus, from which it

differs principally by its quite woolly, velvety hairy thorax and
by its less bidentate clypeus.

Hab. Brazil. Bahia. (Paris museum.)

2. E. auratus n. sp.—Fulvo-olivaceus ; capite fusco; clypeo bie'en-

tato, apice testaceo-marginato ; thorace aureo-sericeo, compresso, meta-

noto valde angusto, sed pronoto antice hand coarctato, petiolo campa-
nulas, gibboso, sulco subpartito, apice puncto impresso, basi nigro

;

mandibulis, orbitis, prunoti marginibus, uaesonoti et metanoti fasciis 2,

scutellis, tegulis et macula subalari, frequenter testaceis ; alis paulum
ferrugineis. 9 •

Total length, 17 mill. ; wing, 13 mill.

9 . Insect slender, of an olive-brown, rather velutinous. Head
blackish, with the orbits somewhat bordered with testaceous;
clypeus flattened, a little bicarinate, toward the cud strongly
bidentate: its teeth spiniform, separated by a triangular notch;
its extremity and its inferior border yellow-testaceous, as well as
the mandibles. Antennas ferruginous beneath, especially toward
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the end. Thorax convex, strongly compressed, strongly con-

tracted toward metathorax, but not on the prothorax, which is

squarely truncate. All the corselet covered with a silky golden-

yellow pile ; the posterior border of the prothorax and its anterior

margin about the angles, two bands on the mesothorax, two on

the metathorax, scutels, wing scales, and a spot under the wing

testaceous. Abdomen olive-brown, silky, having an olivaceous

reflection; petiole campanulate in the middle; its dilated part

carrying a boss terminated by a groove, its border limited by a

rim or rounded band. Its linear part black at the base and a

little testaceous, second segment oval, lengthened, depressed.

Legs varied with testaceous; wings transparent, ferruginous, with

the extremity griseous.

Bess. a. cliff.—This species resembles the E. olivaceus in the

form of its head and of its abdomen, but its thorax is more com-

pressed, more narrow and lengthened in proportion
;
the meta-

thorax is much compressed and is not bicarinate.

It may be that this is a variety of the E. sericeus of which the

woolly hair of the thorax has been rubbed off?

Hob. Brazil. Bahia.

3. E. clirysotliorax Sauss.

Pachymenes ckrysothorax Sauss. Vespides, III, 153, 43.

Hab. Brazil. (Typus in museo Parisiensi.)

This species, of which I cannot again examine the type, is most

likely a var. of E. sericeus. It is proper to notice that the forms

should be those of E. pallipes.

b. Thorax not compressed, moderately wide.

4. Eo pallipes Sauss.—Fusco-olivaceus
; capite nigro ; antennis apice

subtns ferrugineis ; clypeo bicarinato, apice bispinoso, testaceo ; orbitis

partim, mesonoti fasciis 2, scutellis, metanoto superne pleurisque, flavo-

testaceis
;
pedibus ferrugineis ; alis ferrugineis, apice fusco-nebulosis

;

petiolo sat dilatato, superne tumido, ante marginem canaliculate-. £•

Longit. 17 mm.

Pachymenes pallipes Sauss. Vespides, I, 75, 3 (Syn. excl.) ; III, 153.

This species is not so slender as the preceding ; the petiole is

wider. The insect is probably sericeous when living.

Var. Prothorax bordered with testaceous

The colors are certainly very variable.

Hab. South America. (Paris museum.)
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.5. K. olivaceus n. sp.—Olivaceo-fuscus, clypeo valde bidentato, apice

flavo-testaceo; thorace aureo-sericeo, antice quadrate-, metanoto superne

bicarinato; petiolo turaido sulco partite; antennis subtus, tegulis et

tarsis, ferrugineis ; orbitarum maculis fascia interrupts, post-scutelli

tibiisqae extas testaceis; alis diapbanis, ferrugiueis. J.

Total lengtb, 20 mill. ; wing, 15 mill.

Brown-chocolate or olive. Head and antennae blackish. Head

and thorax very delicately punctured, sericeous; prothorax broad

and square; metathorax narrower, short, having- in its superior

part two carina; which start nearly from the angles of the post-

scutel The whole thorax with a golden reflection, velutinous

principally on the metathorax. Petiole pyriform-campanular,

swelled above, parted by a delicate groove, bordered by a cordon

preceded by a transverse groove. The rest of the abdomen

depressed—pear-shaped; the 2d segment rather elongate.

Antennae ferruginous beneath, principally at the extremity;

wing scales and tarsi ferruginous. Mandibles, aline behind each

eye. and often the inner orbits testaceous. Tibiae, knees, and

coxae varied with pale yellow ; an interrupted line of this color

margining the post-scutel. Borders of prothorax often ferrugi-

qous or with gulden reflections. Wings transparent, ferruginous.

v. Clypeus oval, black, scarcely punctate, ending with two

carinas in two long teeth, separated by a triangular notch; its

extremity and inferior margins yellow-testaceous.

// .--.>•. a. iliij.—This species much resembles E. obscurus and

ater, bul differs by its metathoracic carina'. It differs from E.

brunneus by its scrolled, swelled, and bordered petiole.

I/ah. Surinam. This species has been communicated to me
] <> Capt. Von Heyden from the Senkenberg Museum at Frank-
furt (Germany).

«». E. obscurus Smith.—Validus, niger, sericeus; clypeo apice biden-
tato

;
mandibulis, flagello, pedibua anticis subtus, pronoti margiue

postico tegulisque, ferrugiueis; alis hyalino-ferrugineis. J.

Pachymenes obscura Smith, Gat. Brit. Mas. Vespid., 34, 7 (1857).

Total lengtb, 22 mill. ; wing, IS mm.

?. Black. Clypeus pyriforra, having a triangular notch at its

extremity, and bidentate ; often two little carina? terminating in

the apical teeth. Mandibles long, slender, a little arcuated at
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tip. Thorax rather square shaped anteriorly, not margined.

Petiole campatiulate, rather short ; its dilatation broad, swollen

superiorly; the longitudinal channel quite obsolete, only distinct

on the anterior part of the dilatation. The rest of the abdomen
depressed.

The whole body very smooth; head and thorax very finely

punctured, covered with a fine fulvous silky pubescence. Man-
dibles, flagellum of the antennas, fore legs beneath, posterior

margin of the prothorax and wing scales, ferruginous; the borders

of the abdominal segments often brownish or ferruginous. Wings
transparent-ferruginous with brown nervures; their apical part

griseous.

Far. a. Legs, knees, etc., rather ferruginous.

b. Abdomen quite black.

c. A little ferruginous spot under the wing ; two dots on base
of antenna?.

d. An interrupted ferruginous line on the post-scutel and two
obsolete lines on the mesothorax.

e. Metathorax and scutels marked with ferruginous (obscura
Smith).

/. The general color brownish.

g. The emargination of the clypeus more or less pronounced
;

the clypeus not bidentate, only a little emarginate at tip.

h. A yellow mark on each side of the clypeus.

Bess, a. diff.—Tin's species much resembles E. oter, but the

thorax seems to be shorter and thicker. It differs from Aztecus
by its shorter petiole, of which the dilation is more triangular,

less elongate, and by its clypeus destitute of spines. Compare
E. ater.

Bab. The temperate parts of Mexico. Orizaba. 6 ?.

•y. E. ater Saups.—Niger, obscure-sericans
; clypeo bidentato, snlfim-n-

marginato; orbitis partim, post-scutelli fascia internipta et petioli

margin?, sulfureis vel ferrugineis.— % tibiis flavo-variis.

Pachytenes atra Sauss. Vespicles, I, 75, 2; III, 153.

Total length, 20 mill.
; wing, 15 mill.

Form nearly as in E. obscurvs ; clypeus bidentate in the same
way; the same punctuation, but a little smaller in size. The
metathorax clothed with gray pile. The petiole not quite so
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much dilated posteriorly, having on its hinder part a very obso-

lete wide channel. The thorax shorter, more convex; the ante-

rior margin a little bordered.

Black, with a fine sericeous reflection ;
flagellum of the antennae

beneath, principally at lip, ferruginous; an interrupted line on

the post-scutel and on the hind margin of the petiole, yellow

'Idie end of the femora and the tibiae a little tinged with yellow.

Wings ferruginous.

9. The emargination and the lateral borders of the clypeus, a

line along the orbits inside and at top outside, sulphur-yellow

;

mandibles in part and the tarsi, ferruginous.

Var The mesopleurae marked with ferruginous ; the end of the

clypeus nol yellow. Margin of segments brownish.

%. Autennae terminated by a little brown hook. The yellow

ornaments of clypeus more extended. Mandibles black; tibiae

witli a yellow band.

Var. No yellow border at the petiole.

Bess. a. diff.— This specie's differs from Olivaceus by its

metathorax, which is not carinated.

/Lib. Brazil. Rio Janeiro. 2 9,2 %.

B. Petiole pyriform, depressed, less inflated above, not divided

by a groove.

S. E. Santa-Anna. (Fie. G, Ga.)—Niger, politus, vel punetulatus,

argenteo-sericeus; clypeo bidentato; raetanoto brevi, convexo, abdomine

depresso; pnncto frontali, pronoti margiiie postico, et antics fascia inter-

rupts, scutelli margine, post-scutello, maculia subalaribus, et segmen-

tornm abdominis 1, - limbo tibiarninque fascia, luteis; alia fusco-

venosis.— Valde variabilis species.

Eumenes Santa-Anna Sauss. Revne. et Mag. de Zoolog., IX, 1857, 272.

Total Length, L'6 mill. ; wing, 11 nrrn.

Of medium size. Body polished, nearly impunctate. Ocelli

arranged on an arcuate line. Clypeus bidentato ; its teeth

spiniform. Thorax wide and quadrate before; very slightly

bordered anteriorly; its angles a little rounded. Metathorax

short, convex, as among the true Eumenes, polished and punctate.

Abdomen much depressed. Petiole nearly of the length of the

thorax, campanulate, smooth, and shining, its posterior moiety

very wide and strongly depressed, its posterior border thickened
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in a marginal cordon, which is preceded by a transverse groove

;

the convexity not divided by a longitudinal furrow. Second

segment short above, nearly wider than long ; its posterior border

not turned up. The ruetathorax has its lateral faces plane and

obliquely cut.

Insect black, little or not at all punctured, but smooth, shining,

and garnished with a silky pile of gray hair, which gives it a

satin-like or silvery appearance. A line on the scape, a little dot

on the face, a Hue behind each eye, posterior border of prothorax

along the curve of mesothorax, an interrupted border on the

anterior margin of prothorax, two spots under the wings and a

point on each side of the summit of the metathorax, anterior

border of the scutellum, post-scutel, and border of segments 1, 2,

of a sulphur-whitish color, generally a lateral yellow spot smelted

with the border of the petiole. Antennae black, ferruginous

beneath. Legs black, the tibiae marked with a yellow line.

Wings transparent, with the nervures, the cost'a, and the radial

cell brown. Wing scales red or brown ; their appendicular scale

yellow at the extremity.

9. Clypeus margined with yellow on each side.

Var. Clypeus black
; the scape only tawny beneath.

£ . Hook of the antenna; long and ferruginous. < 'Ivpeus black,

argenteous.

Var. a. No spots on the metathorax. The spots of the thorax

more or less complete. This part of the body often passing into

brown. The flagellum ferruginous beneath.

Hab. The gulf side of Mexico. Tampico. Orizaba, Cordova.

5 ?, n.

2. Thorax short, globular. Petiole somewhat funnel-shaped,

much lengthened; 2d segment almost the shape of a globular

bell. Body velvety, bristling with hair.

9. E. vesitricosus Sauss.

Puchymenes ventrirosa Sadss. Vespides, I, 77, 5, pi. xii, fig. 7.

Var. a. Second abdominal segment not margined with yellow.

b. Wings very dark with brown reflections.

Hab. South America. Sante Fe de Bogota (not Carolina, as

a false "etiquette" made in print). Venezuela.
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Division OMICRON.

(SAOS9. Vespidea, I. 71 ;
III, 133, 14S.)

Body sericeus. Clypeus ? bidentate, often bicarinate. Thorax

very short, cubical before, globular behind. Petiole very elongate

pear-shaped, not campanulate in the middle, swollen into a

polished boss at the extremity; its margin bordered by a polished

cordon, preceded by a transverse channel or constriction, but

without impressed point at the extremity ; the marginal cordon

forming a simple yellow (or black) line, without indentations as

in Division a. The rest of the abdomen more or less depressed,

neVer compressed, often polished. Second abd. .segment having

dored border followed by a second lamellar margin; second

cubital cell short. Antennae of males with a very small terminal

hook, or even quite destitute of hook, as in the females.

Ornaments.—The colored border of the posterior margin of

prothorax more pronounced than the anterior one; fasciae gene-

rally not wide The petiole often ferruginous in the middle and

on the sides, its hind margin with a yellow band, and often also

ornamented on each side by an oblique yellow line fused with the

yellow border.

This seetion only contains species of small size. The head

and the thorax are very large compared with the abdomen ; they

are sometimes cribrose with great punctures and covered with a

silvery pile, in place of being hairy, sub-woolly as most species of

the Division Alpha. The clypeus is more or less bidentate, never

distinctly truncate, and the ocelli have a tendency to arrangement

in a straight or arcuate transverse line. The eruargination of

the e\ es is situated vrcry low. almost in the middle of their height,

ami these organs entirely cover the sides of the head, which is

short. The antennae are inserted very low, sometimes below the

middle of the head.

The thorax is drawn together so as to become at times wider
than long. In front it holds in effect to the cube* being squarely

cut; behind it is rounded, tending rather to the globular form.

The part situated before the scutellnm is always sensibly wider
than long, and the prothorax is not in the least attenuated; on the
{ tral7. il »s angulate. squarely cut, and forms the wider part of

the tlmrax. The scutels are quite driven back upon the slope of
the metathorax, which is completely drawn together, having its
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inferior part almost retracted before; its posterior face is con-

vex, not at all or hardly divided by a channel into two ridges:

its lateral faces are oblique, and form at their meeting with the

hinder part two trenchant vertical edges. Behind the wing scale

there is a little process The petiole, at first slender, expands

at the extremity more like a small funnel than in a pyriform

shape.

The clypeus of the males is generally not colored yellow as in

the division Alpha, but resembles that of the female.

The most perfect type of this little group is the E. globicollis

Spin.

The characters which call for enumeration are on each side more

and more effaced among the species which by their form approach

to the type of Division Pachymenes and of the Division Alpha.

(For example the E. callimorpha holds almost middle ground

between the Division Omicron and Alpha; E Sumichrasti has

a sort of impression at the end of petiole, as in Division Alpha;

E. infemails has the second segment swelled, subcom pressed,

etc.)

One must not be too particular about the indefinable limits of

the divisions.

A. Thorax quite «hort, cubic-globular, larger than the pear of

the abdomen ; the 2d segment of this wider than long (as in

genus Tatua), wide-globular.

lO. E. glollicolBis Spin. J •—Niger, cano-sericens, dense-cribrato-

punctatus ; capite latiore quam longiore; clvpeo pentagonali, lnevi,

punctulato, apice snbfisso; thorace globoso, paenelatiore quam longiore,

superne valde convexo, antiee truncato, vix perspicue marginato
;
petiolo

antk-e lineari, postice trigonali. parum marginato; 20 abd. seghiento

depresso, truncato, cum seqtientibus valde cano-illudente : antennis

subtus, macula frontali, pronoti marginibns, scutellis pedibusqne,

petiolo subtns, nee non abd. segmentorum margine, plus minus obscure

fusco-l'erruginescentibus ; orbitis postice, post-tegulis, margineque peti-

oli, flavis; alis ba-i fuscescentilms. Long. 9 mill.

Variat. fere omnino niger, vol 20 abd. segmento flavo-limbato.

Zethus globicolis, Simnola Ann. Soc. Ent. Fr.,1841, X, 150, pi. xiii, fig. 0.

Eumenes gtobicollis Sauss. Et. Vespides, III, 151,40, pi. viii, fig. 6, 6a.

Hob. Brazil. Para. (Typus in museo SpinolaB (mus. Tauri-

nense) et in auctoris museo.)
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11. E. regulUS Sauss. (Fig. 7, la, 76.)—Miuutus, niger, subsericeus

;

thorace uiiuore, sparse cribrato-puuctato; abdoruiue polito; olypeu

sabeinarginato ; antennis subtus etpiouoti margine antioo, ferrugineis;

pan. 'to froutali, margiue postico pronoti, post-scutelli et abdominis seg-

meutorum 1 -, liavrU; alis iui'uscatis, stigmate opaoo ; tegulis feiru-

gineo-marginatis.

Eumenes regulus r±v<>. Rev. et Mag. de Zool., IX, 1857, 272.

Total length, 7^ mill.; wing, (3 mill.

9. Very small. Head densely punctured. Ocelli placed in a

line very little bent, nut forming a triangle. Clypeus delicately

punctured, convex, having its extremity pointed, hardly notched

um [ bidentate. Thorax strongly cubical, offering all the charac-

ters of the division, cribrose with large deep scattered punctures;

angles of the prothorax a little raised. Metathorax flattened

convex, only divided by a line, cribrose like the rest of thorax.

Petiole as long as the thorax, polished, not cribrose, linear as far

as the middle, then enlarged triangularly, bossed, swelled above

al die extremity and finally bordered with a salient yellow cordon,

winch is preceded by a transverse channel; the pyriform part

of the abdomen very small. Second segment globularly bell-

shaped, depressed, wider than long, flattened beneath, convex

above, polished, offering a satin-gray reflection; its hinder border

rather concave, cut out.

Insect black, clothed with a silvery pile: mandibles, the scape

and extremity of the antennae beneath and a point between their

insertion, ferruginous; posterior border of the orbits and a point

in their sinus, yellow or ferruginous; anterior border of the pro-

thorax ferruginous ; the posterior one margined with a yellow

hand, which makes an angle with a ferruginous or yellow fascia

placed on tiie sides before the wing scale. Anterior margin of

BCUtel, post-scutel, and a line on each side on the edge of the

metathorax, or only a spot on each side on its summit, yellow;

wing scale ferruginous or bordered with brown, the post-tegular

process yellow. Often there is on the thorax something of brown.

Petiole often having its middle and a line on each side ferrugi-

nous; its hinder margin adorned with a yellow border, fused with

a yellow s],,,t on each side of its extremity. The second segment

margined with yellow. The other segments black, or bordered

by a yellow or testaceous subniarginal slightly sinuous band. Feet
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black, varied with ferruginous; tarsi and tibiae 1st, 2d, brown or

ferruginous. Wings transparent, smoky ;
brown along the ante-

rior margin; the brown extending as far as the end of the radial

cell. Stigma very large, black, often opaque, surrounded by a

transparent zone. First discoidal cell almost rectangular; third

cubital wider than long ; the second small.

% . Thirteenth article of the antennas very variable, sometimes

rudimentary, not forming a hook, but only a little tubercle, some-

times forming a very small black hook ; sometimes more elongate,

ferruginous. Sometimes the antennae are simple, as in the females.

Clypeus as in the 9, hardly emarginate, shining, black; its infe-

rior extremity only presenting two small approaching projections,

or a little parted by a channel; black, as in the 9, or with two

yellow dots near the summit.

Var. a. Markings of the thorax often ferruginous and the little

process situated behind the wing scale, not yellow ; the yellow

fasciae of the last segments of the abdomen dull, sometimes fer-

ruginous.

b. Head entirely black. Scutel scarcely marked with yellow.

c. The scape of the antennae ferruginous, obscure above.

d. Wing scale ferruginous.

e. Petiole quite black.

f. The yellow ornaments changing into ferruginous.

g. Metathorax quite black.

h. No yellow fascia before the tegulae on the sides.

Common varieties.—A. The 2d segment a little shorter; its

margin a little more concave. Hinder margin of prothorax

honey-yellow or fulvous; scutel and post-scutel dull rufous, meso-

pleurae dull rufous. (10 9,2 % .)

Var. Scutel rufous, post-scutel yellow. I cannot consider this

as a different species.

B. Prothorax quite black, with the hinder margin yellow;

scutel black
;

post-tegulae and post-scutel yellow ; two yellow

dots on top of metathorax, or two lines on its angles.

Bests, a. diff.—Differs from the E. microscopicus (its near

neighbor) by the arrangement of the ocelli, which do not form a

triangle, but only an arcuate line.

It is distinguished from E. Mex.icanus by its small size; by its

yet shorter thorax, more analogous to that of the E. globicollis

;

by its abdomen, longer and smaller in proportion; by its clypeus
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not distinctly bidentate at the end; by the opaque stigma of the

wing; and 1 »

\- the much coarser puncture of the thorax. It differs

from E. aviculus by its smaller thorax, polished, impunctate

abdomen ;
from thoracicus by its smaller, regularly convex

thorax; from Totonacus by its grayish-silky body, its pale yellow

ornaments, its narrow abdominal hands, and its wings in which

the 2d recurrent nerve is not interstitial, but falls into the 2d

cubital cell. This Eumenes much resembles Polybia occidentals,

parcula, etc, hut differs by its clypeus not angular and by the

punctures of the body.

I/ii/j. The hot and temperate regions of Mexico. Tampieo,

Cordova, Orizaba. (I have taken several specimens, 9 % , at

Tampieo and at Cordova, 44 ?; 27 1 .)

Fig. 7 represents the male enlarged : the petiole is a little too short, and

its pyrifqrni part too large. In the lig. 7c, the clypeus is not sufficiently

prolonged at the extremity, and too truncate. In the fig. lb, the abdomen
is too large.

12. E. Totonacus n. sp.—Minutns, niger, nitidissimus ; thorace

punctata, petiolo elongate, lineari, apice trigonaliter dilatato; pronoti

margine postico, post-scutello, metanoti strigis 2, abdominis segmentorurn

h, 2' margine sat late, laete flavis, petiolo medio ferrugineo; alis iufu-

matis, 2" vena lecurrente interstitiali.

9- Total length, 8 mill.; wing, 6J mill.

£. Total length, 7 mill.; wing, 51 mill.

?. Quite similar to E. regvlus; only differing by the follow-

ing: Body more brilliant black, less grayish-silky. Clypeus
shining, delicately punctured, and its extremity parted by a groove,

subbidentate. Head finely punctured. Seutel convex, parted by

a strong groove. Metathorax parted by a groove up to the top
as in Reyulus, or still more strongly; more polished, punctures
more scattered. Petiole a little longer; all of the abdomen very
much polished.

Black: A spot at base and extremity of the scape, and the
extremity of antennas beneath, tawny; a spot in the sinus of the

eye and one behind the summit, yellow or tawny; posterior mar-
gin of prothorax, post-tegute, post-scutel, ami angles of meta-
thorax, bright yellow; the middle of the petiole ferruginous; its

margin yellow: on each side a transverse line fused with the
yellow border

;
the second segmenl with a rather broad yellow



EUMENES. 73

fascia ; those following with a piceous border. Tibia? and tarsi

more or less ferruginous. Wings cloudy, the 2d recurrent nerve

quite interstitial, or even falling a little into the third cubital

cell.

% . Hook of the antenna? very small.

Var. a. Metathorax without yellow fascia?.

b. A spot under the wing and the anterior border of prothorax

in part, yellow or tawny.

Bess. a. cliff.—This species is an example of the difficulty of

the study of these numerous little Mexican species, which is not

possible but with numerous specimens. It quite resembles E.

regulus, but the body is very much polished (like glass), very

black, not grayish, and the more elongate filiform part of the

petiole gives it a peculiar appearance ; the yellow ornaments also

are bright yellow, not citron
;
the }

rellow fascia of the 2d segment

is wider, and nearly double ; the tip of petiole has a fascia ; lastly

the character of the wing is a very sure guide in distinguishing

this species.

Hab. Mexico. Bafios. 3 9,1 %.

13. E. avicilllis n. pp.—Parvulns, thorace valido, globoeo, convexo,

dense cribrato-punctato ; abdomine punctata; petiolo postice trigonali

obscure rufo-variegato, scutellis et pedibus partiin rufis ; alis nebulosis
;

variat scutello nigro, post-scutello flavo.

9. Total length, 8-9 mill.; wing, 6.3 mill.

£ . Total length, 7.5 mill. ; wing, 5 mill.

9. Form much the same as in E. regulus. But. the thorax

much larger, cubic; the petiole wider, more triangular posteriorly,

and more inflated. Head a little more strongly punctured, thorax

more densely, quite densely cribrose ; the petiole and abdomen are

also densely punctured, but not so coarsely as the thorax. Clypeus

a little wider, cribrose, its apex also subbidentate, or divided by

a little groove. Disk of mesothorax more wide than long, parted

anteriorly by a little sulcositv; scutels quite oblique, forming

altogether with the metathorax the convex hind face of the

thorax. Second segment depressed.

Black, very slightly sericeous. Tips of mandibles, antenna?

beneath, a frontal spot, a line behind the eyes, borders of pro-

thorax, mesoplcune, tegula?, scutels, sides of metathorax and of

the abdomen, herders of all the segments, tibia?, and tarsi, dull-
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rufous. Wings cloudy, iridescent ;
nerves and stigma blackish;

2d cubital cell as in E. regulus, as lung as wide; its radial

margin broad

I'm-, a. Mandibles more ferruginous. Antennae dull ferrugi-

nous with an obscure line on the scape, and blackish on the

Qagellum.

U. Head black without ferruginous spots.

c. Prothorax ferruginous.

d. Post-scutel and tegulae blackish.

e. Prothorax black, only the posterior border ferruginous.

/'. Angles of post-scutel, post-tegulae, and border of petiole

yellow.

%. Smaller. Clypeus grayish-silky. Antennae with a little

ferruginous hook. The frontal spot, scape beneath, margin of

petiole yellow.

I'm-. Prothorax black ; its hinder margin yellow
;

post-scutel

x ; margin of the abdominal segments yellowish.

Common variety.— Generally of small size. Body quite black;

scape and apex of the antennae beneath ferruginous. Posterior

border of prothorax, post-scutel, border of abdominal segment,

1-t, 2d, yellow; of the others dull-yellowish. Tegulae fuscous;

feel partly ferruginous. Petiole not so much dilated posteriorly,

more pyriforra than triangular. (5 9,2 %. Cordova.)

Ress. a. diff.—A very distinct species by its largo convex

thorax and strongly 'punctured abdomen. The head and thorax

are much as in Thoracicus, but the dorsum of the thorax is regu-

larly convex, not deformed. In the little varieties, the thorax

gets smaller, and the petiole narrower than in Regulus, but the

puncl ured abdomen always enables one to distinguish the species.

Bab. Mexico; the Oriental Cordillera; Orizaba, Cordoba,

Moyoapam. (12 9, 6 % )

1-1. E. thoracicus n. Bp.—Parvulus, niger fulvo-velutinus ; thorace

Bal ralido, globoso, superne deformi, mesonoti disco se.bbicaiinato,

utrinque foveolato et subgibberoso, sparse cribrato-punctato ; abdomine
impnnctato, petiolo postice piriformi ; corpore obscure rufo-variegato

;

Bcutellis rufis
;

petiolo flavo-liinbato ; alia nebulosis.

9- Total length, 10 mil'.
; wing, S ram.

o . Total length, 9 mill. ; wing, 7 mm.

9. Bead and thorax as in 1'. aviculus. Clypeus punctured,

but not bicarinate, and parted by a groove at tip; having the tip



EUMENES. 15

flat, a little truncate, or sub-emargiiiate. The head a little more

unequal; the grooves of the antenna? stronger, etc. The thorax

not quite so large nor so cubic anteriorly ; the disk of the meso-

thorax somewhat gibbous, having two longitudinal carina? in the

middle and on each side before a sort of sinking or excavation,

behind which is an eminence next to the wing scale; two sulco-

sities continue the excavation up to the scutel ; the scutellum

oblique, parted by a groove ; the metathorax still more divided

by a groove. The thorax covered with strong, rather scattered

punctures; on the metathorax not so strong Abdomen polished,

not punctured, or only indistinctly
;

petiole more elongate, not

so broad, behind more pyriform-truncate than triangular, not

much inflated.

Black, with a fulvo-sericeus pile. End of mandibles, antenna?

beneath, a frontal spot, a line behind the eyes, and a spot in their

emargination, dull ferruginous. Both borders of prothorax,

tegulae, post-tcgula?, scutels, and sides of the abdomen, obscure

ferruginous; border of petiole with a yellow margin; the other

segments with an obscure ferruginous marginal band ; that of

the third and following segments twice notched. Feet ferrugi-

nous, black at base. Wings cloudy, nerves blackish.

£ . A little smaller, but quite identical with the female. The

clypeus might be a little more bidentate ;
the hook of antenna?

small, blackish.

Var. a. Antenna?, prothorax, and mesopleura? more or less

ferruginous.

h. The disk of mesothorax not bicarinate.

Bess. a. diff.—This species is very much like E. aviculus, having

nearly the same coloration, but differs principally by its not

strongly punctate abdomen, and narrower, longer petiole. It is

easy to distinguish from all neighboring species by its deformed

mesothorax ; in other tilings quite close to E regulvs.

Hab. Mexico. Oriental Cordillera. (20 9,3 %, Mr. Sumi-

chrast.)

B. Tliorax a little longer than wide. TJie 2d segment of abdo-

men sometimes rather elongate.

15. E. Mexicaeilis. (Fig. 8, 8a.)—Sat miiintus, nicrer, dense punc-

tatus ; scutello crassins crihrato; clypeo piano, nitido, apice bispinofo;

Utrinque antennis subtus et pronoti margine antico, ferrugineis, puncto



7G HYMENOPTERA OF AMERICA. [pah:

frontaii.pronotimargine postico et abd. segmentorum V, 2< limbo, flavis

;

pedibus obscure ferrugineis. basi nigris; alis subinfuscatis.

Eumenea Mexicanus Sacss. Rev. Zool., 1857, VI, 272.

9. Total length, 11 mill. ; wing, S mm.

£. Total length, 10 mill.; wing, 7 mm.

Not so small as the preceding; head wide, densely punc-

tured. Clypeus pyriform, Halt cued, terminated by two sharp,

spiniform teeth; a frontal carina, between the antenna? continued

by a delicate sulcosity up to the middle ocellus. Thorax cubical

before, rounded behind, nearly as wide as long; densely punc-

tured throughout; its anterior margin a little turned up.

The punctures a little liner on the metathorax, those of scutel-

lum coarse and more distant or scattered. Disk of mesothorax

parted by a delicate sulcosity. Abdomen shining and polished;

petiole punctured but shining, at first' linear and then truncate,

pear-shaped, bossed, somewhal bidentate, rimmed at the extremity
;

the rim preceded by a strong constriction ; the pyriform part of

the abdomen shining and satin like; very finely punctured ; the

second segment a little contracted behind, slightly depressed ; that

is, wiiler than high, somewhat wider than long; truncated a little

from above downward and from before backward; that is, the

inferior face is a little longer than the superior; the posterior

border slightly sinuous in the middle; the subjacent lamina not

sinuous.

Body black, clothed with a silvery-fulvous pile Mandibles

ferruginous at the extremity and sometimes tinged with that color

at base A yellow or ferruginous .-pot between the antenna?;

these last black above, ferruginous beneath
;
often the scape is

chestnut-bay beneath and at base. Posterior border of the pro-

thorax marked with a narrow yellow line; the anterior and lateral

borders rufous. Scutellum often bordered with yellow or tawny
anteriorly, or with two yellow marks; post-scutel yellow, with

the anterior border black; petiole a little ferruginous on the sides

and on its narrow part; the two first segments of the abdomen
bordered by a yellow cordon

; the lamellar border of the second

and the margins of the following testaceus-rufous. Feet sombre
ferruginous; black at the base. Wings smoky. Wing scales

ferruginous, marked with a yellow dot on their posterior margin.

?. Clypeus black, with a yellow macula on each side near the
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top, or bordered with yellow on its lateral margins, or entirely

black.

I . Clypeus yellow, covered with a silvery pile ;
the flagellum

of the antennae more ferruginous at base, black in its second

part, with a moderate ferruginous hook. Thorax a little more

elongate.

Var. Clypeus bordered all round with black.

Var. In both sexes, the teeth of the clypeus are more or less

spiniform, sometimes the notch between them is filled by a little

arcuated border, which makes the teeth short and not spiniform.

The dilated part of the petiole is more or less wide; more or loss

Indent ate, or not bidentate ;
the frontal and mesothoracic sulcosity

not distinct.

a. Clypeus and head entirely black. Anterior border of the

prothorax and scutellum black. Petiole without ferruginous.

b. Clypeus margined on both sides with yellow.

c. Mesothorax with two rufous lines; scutels bordered with

yellow.

d. The metathorax and mesopleime passing to ferruginous.

e. The end of petiole mixed with brown, or with two transverse

lines, smelted with the yellow border.

/. Abdomen passing to brown.

g. The yellow marking of the thorax more or less wanting;

no spot on the wing scale.

Bess. a. diff.—This species is very near to the E. calUmorphu*

Sauss., but is distinguished from it by certain characters difficult

to describe. The clypeus is flatter; its teeth are a little shorter;

the ocelli are placed upon a less arcuate line, and the vertex has

two transverse grooves between the summit of the eyes and the

external ocelli. The thorax is more coarsely and less densely

punctured and above all wider and larger in proportion; its

angles are a little upturned at the shoulders. The petiole is

shorter; its dilatation is more funnel shaped, less pyriform. The

second segment seen from above is a little more sinuous, which

renders the lamellar edge more salient. The abdomen is more

distinctly punctured. The coloration, finally, is strongly analo-

gous. Distinct from E. regulus and totonacus by its larger

size, and its flattened, bidentate clypeus, etc. Differs from E.

olmecus by its smaller size, punctate, not velutinous thorax, more
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inflated petiole, shorter 2d segmeut, with rather sinuated margin,

etc. See also the E. Nortoniana and Cressoniana.

//nI). The Gulf side of Mexico. (1 have takeu some specimens

of it a; Tampico.) The Oriental Cordillera, Banio (Mr. Surni-

chrast). '.• ?. 5 %.

Nota.— .Mr. Sumichrast attributes to this insect a most interest-

ing nest. It i- formed of a mass of cellules or habitations com-
1 of a black bark which seems to he agglutinated by some

gummy material. These habitations are more or less cylindrical

ami gummed one against another. But although they form a

double row, they are not always parallel like- the cells of social

wasps, bui a little oblique the one upon the other, which renders

their arrangement quite irregular. This nest is fixed upon a

little branch of the oak. It greatly resembles in its system that

of Zfthus Eomandinus, which I have cited as apropos of this

specie.. But its surface, instead of being fibrous, is here cellulous-

rugose; one remarks here some little rounded or polygonal cells,

the borders of which form a sort of reticulation, which is, how-

ever, but a simple sculpture; the fossettes are too small to he

compared to basal sockets, and have absolutely nothing in common
with the outlines of cells which one often finds on the borders of

wasps' nests. I should not be surprised if this nest should be

rather that of a Zethus than of the E. mexicanus, and that it

should prove to be an error in the "etiquette" mark.

16. K. Suuiiclarasti n. pp.—Crassiuseulus, nig' r; clypeo bidentato
;

thorace qnadrato, tiMiuissime ruguloso; abdomine nitido, petiolo sparse

pnnctato, campamilato, hicra=sato-marginato ; apfce sulcodiviso
; frontis

macula, margins postico pronoti, abdominis segmentorum 1\ 2 1 Limbo,

post-scutelloque. flavis. 9.

Total length, 11 mill.; wing, 8.3 mill.

?. Quite closely relate,! to E. Mexicanus. A little larger.

Clypeus bidentate, nol so much flattened. Thorax a little longer,
not so distinctly punctured but quite delicately shagreened all

over. The petiole more campanulate, wider, truncate: much
swelled, also bordered by a salient cordon, but parted by a groove
with a shallow impression be 1

',, re the border; 2d segment rather
.Ion-ate, the lamellar edge very narrow, hardly distinct, although
the (ir-t edge is not thick.

Black, with grayish-silky reflection; abdomen silky-shining,
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very delicately punctured; the petiole distinctly punctured.

Mandibles in part, antennae beneath, tegulae, knees and tibiae partly

rufo-fuscous; a dot between the antennae, a line behind the eyes,

hind border of prothorax, post-scutel and border of segment 1st,

2d, yellow ; the rest of the abdomen, even the lamellar edge of

2d seo-ment, quite black. Wings cloudy.

Bess. a. diff—Resembles very much E. Santa-Anna and Iteris,

in the form of its petiole, but this is parted by a groove at the

end, and the thorax is shagreened ;
the petiole is also shorter.

^

Hob. Mexico ; the Oriental Cordillera. Orizaba (Mr. Sumi-

chrast).

17. E. BrasilaaiUS n. sp. -Niger; clypeo nigro, apice bidentato;

thoraee punetato, quadrato, pronoti margine post,co ferrugineo vel flavo,

tegularuin margine ferrugineo; abdominis segmentorum margine 1-5

flavo limbato ;
mandibulis, tibiis et tarsia antice ferrugineis, reliquis

ferruginescentibns; alis subinfu-;catis. 9.

9 . Total lengtb, 10^ mm. ; wing, 8^ mm.

9. This insect is exactly like the E. mexicanus, and only

differs from it in certain characters.

The clypeus is less flattened, and is not shining but dull
;
there

is hardly any frontal carina. The punctuation of the body is

apparently the same or a little more dense. The scutellum is a

little less strongly cribrose. The antennae are scarcely ferrugi-

nous beneath. The clypeus and the scutels are entirely black
;
the

segments 3-5 have their borders delicately ornamented with yel-

low above and beneath.

This species may be but a variety of the E. mexicanus. In

both species the 2d cubital cellule of the wing is quite large, tra-

peziform, with straight borders; the radial border is large.

Hab. Brazil. (The author's collection.)

IS. E. lsevis Mihi.—Niger, cinereo-sericeus, ltevis, fere impunctatus

;

clypeo acute bidentato; tborace antice quadrato ;
abdomine depress;

petiolo depresso-gibboso; mandibulis et antennis subtus, ferrugineis;

linea scapi antennarum, lineola pronoti marginis postici et tenuissima

marginis antici, fascia scutelli, lineis 2 metanoti et margine petioli,

flavins; abdominis segments rufo marginatis, fascia prannargiuali ]lava;

tibiis flavo-vaiiis ; alis fnscescentibus. 9 .

Variat. abd. segm. margine 30-50 ferrugineo.

E. cingulatus Sauss. Et. Vesp., IH, 151, 41 (Syn. excl.).

Total length, 12 mm. ;
wing, 9 mm.
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This species has not been sufficiently well described.

9 .

(
'l\ peus flattened, polished ; its apex carinated into two very

acute teeth, separated by a shallow notch. Thorax globular,

polished, square anteriorly, with its angles insensibly raised,

Metathorax very delicately punctured, parted by a channel.

Abdomen polished, much depressed; the second half of the

petiole rather wide, although swelled above; the hind margin of

the second segment straight; not sinuous.

1 n-i «t black, with an argenteous reflection. Antennae slender,

ferruginous below at the apex; frequently a yellow line on the

scape. A spot on the forehead and in the sinus of the eyes,

yellow. A narrow interrupted line on the anterior border of the

prothorax, a line on the posterior margin,, a spot before the wing,

two dots on the anterior angles of the scutellum, a band on the

post-scutellum, and two lines on the metathorax, yellow; the

margin of the fust two abdominal segments also bordered with a

yellow line; that of the petiole smelted with two lateral spots;

the lamellar borders of segments 2d and following, rufo-testace-

oua ; this color preceded by a fine yellow line. Coxae and tibia)

ornamented with yellow. "Wings cloudy, with golden reflection.

Ress. a. diff.—This species approaches very much to E. calli-

morpha, but its abdomen is much depressed; the petiole not so

long, more dilated; the clypcus less notched. The thorax,

although more polished, has just the same form. In its appear-

ance this Eumenes quite resembles /;. mexicanus, but it is larger,

the clypeus is more ovoid, not so pyriform ; the body is not

punctured, and the thorax is a little longer than wide. In its

depressed abdomen and it.- impunctured body, it quite resembles
/.'. Santa-Anna, but it is more slender, less depressed; the thorax

lias another appearance, etc. .Nevertheless, it annoys me much
1° separate E. laevis from /;. Santa-Anna, but the first seems to

be a, smaller Brazilian representative of the last.

Eab. Brazil; Para. (The type in the collection of Spinola,

Turin pus., and in the author's collection.)

Observation.—The Fabrician synonym is very doubtful; I first

adopted it according to the collection of Spinola, but the descrip-

tion given by Fabr. dors nol lit our insect, which, as we think,

must be considered a different one.
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19. E. Novarse Sapss.—Gracilis, niger, flavo et badio tenniter varie-

gatus; antennis subtus ferrugineis; clypeo bideutato; abdomine de-

presso, segnientis anguste fiavo-limbatis
;
petiolo elougato, piriformi.

E. Novarce Sauss. Reise d. Oesterr. Fregat. Novara, Zool., II, Hymen. 6,

1, fig. 3.

Total length, 14 mm. ; wing, 10£ mm.

9. Black, sericeous. Thorax short, globular, very convex.

Petiole elongate, not carnpanular, bordered by a cordon. Body

very delicately punctate, the metathorax a little more strongly,

argenteo-sericeous. The extremity of the mandibles, teeth of the

clypeus, antennae beneath, a spot on the forehead, fulvo-ferrugi-

nous ; base of mandibles, lateral border of clypeus, a dot in the

sinus of the eye, and a line behind their summit, yellow; a line on

the hind margin of prothorax and a line on each angle and border

of tegulce, ferruginous; two spots on the angles of scutel, a line

on post-scutel, a dot and a line on the sides of thorax, and a little

line on the margins of the segments of abdomen, yellow. Feet

black with the coxce maculate with yellow; knees and tibioe out-

side yellow. Wings hyaline, with black nerves and the anterior

margin narrowly brown.

Var. All the ornaments more or less yellow or ferruginous.

Bess. a. diff.—This species has a depressed form; it resembles

E. Santa-Anna, although it is not so much depressed, and more

slender. It comes very close to E. Isevis, but with a shorter

thorax. Not having the type, I dare not give a more approxi-

mate composition. It is a little larger than E. olmecus, and a

little smaller than E. Santa-Anna.

Bab. Brazil, Rio Janeiro. (Museum of Yienua.)

20. E. minutllS Fabr.—E. regulo panlo major, niger, punctatus,

aureo-sericeus ; clypeo convexiusculo, punctulato ; antennis subtus fer-

rugineo-variis ;
pronoti margiue postico, post-scutello abdominisque seg-

mentorum limbo, flavis; pedibus nigris, tibiis et tarsis obscure ferrugi-

neis ; alis subinfuscatis. 2 -

?Eumenes minuta Fabr. Syst. Piez., 291, 23 (1804).

Total length, 9 mm. ; wing, 7 mm.

?. A species extremely near to E. mexicanus. Size a little

smaller ; body a little more slender ;
clypeus slightly convex,

punctured and ovoid, subemarginate at tip (not strongly biden-

6
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tate) ; no frontal carina. Thorax smaller, a little shorter; thn

angles of the prothorax not upturned ;
the petiole more slender; the

second abdominal segment a little shorter and with a less sinuous

border. The sciitel having about the same punctuations as the

resl of the thorax.

Insect black, clothed with a golden pile; antennae slightly

varied with ferruginous beneath ; a yellow line behind the summit

of the eyes; posterior margin of the prothorax and post-scutel

marked with a honey-yellow cordon; anterior border of the pro-

thorax on each side a little tawny; a feeble dot under the wing

and the post-tegulae yellow, as well as a narrow border on all the

segments of the abdomen. (The second lamina of the border of

the second segment, also yellow.) Wing scale black, bordered

with brown. Feet black, tibiae outside and tarsi ferruginous.

Wings slightly smoky, stigma opaque.

lies*, a. diff.— It is larger than E. regulus, the thorax not

covered with strong punctures but finely and densely punctured;

the end of petiole not so much canaliculate before the margin.

It comes quite near E. totonacus, but is a little larger, the thorax

more densely punctured ; the scutel not gibbous and not parted.

Hab. Brazil.

21. E cingulatus V %:,<..

Eumenes cinyulata Fabr. S. P., 287, 13 (1804).—Sauss. Vespides, III,

151,41.

Hab. Cayenne. (Typus Saussurii in mus. Spinolse, Tauri-

nensi.)

22. E. parTiilus Sauss.

Eumenes p<trr n lus Sal-ss. Vespides, III, 149, 37, pi. viii, fig. 5, 5a (1854).

Hab. Brazil. (Typus in museo Parisiensi.)

23. E. pusillus Sauss.

Euments jnixillus Sauss. Vespides, III, 149, 38 (1854).

Hab. Brazil. (Typus in museo Parisiensi.)

24. E. in icroscopicus Sauss.

Eumenes microscopica Sauss. Vespides, I, 72, 62 (1852).

Hab. Brazil. (Typus in museo Parisiensi.)
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These species are imperfectly known ; I do not possess them

in my collection, and it may be possible that our E. minutus

proves to be one of them.

C. Tiiorax not so wide; longer than broad; not larger, or even

smaller than the, pear of the abdomen. (Form very much
as in Division Alpha.)

25. E. callimorpluisSAtJSS.—Niger, laevis, gracilis ; clypeo valde

bidentato; thorace tenuiter dense punctato, mesonoto baud sulcato ;

abdomhie gracili, petiolo subelongato, angusto; antennarum articulis

1-4 plus minusveferrngineis; corpore ut iu E. Mexicano flavo-ornato,

petiolo utrinque linea flava.

Total length, 14 mm. ; wing, 9 mm.

E. callimorpha Sauss. Et. Vesp., I, 71, 61, pi. xiii, fig. 4; ibid. Ill, 148.

? E. campanulata Fabr. S. P., 291, 22, $.

Clypeus terminated by two spiniform teeth. A more or less

distinct frontal carina. Thorax quadrate before, delicately punc-

tured ; its angles slightly reflexed. Petiole elongate ; its pear-

shaped part slender, truncate, bordered, and channelled as in

the other species. The abdomen depressed.

Black, covered with a very short silvery pile ; the abdomen

quite polished ; the pile making it appear tenously strigate.

Antenna? beneath, a part of the mandibles, and teeth of clypeus,

ferruginous. A spot on the forehead, one in the sinus of each eye,

a line behind the eyes, yellow tawny; both borders of prothorax,

(the anterior one interrupted), a spot under the wing, post-

tegulce, anterior border of scutels, posterior border of the abdo-

minal segments, a line all along the sides of the petiole and an

oblique spot smelted on each side with its border, yellow or

rather ferruginous. The extreme margin of the segments 2-5,

brown. Knees, tibia?, and tarsi most ferruginous. Wings

smoky.

9 . Clypeus black, with two yellow spots near the top ; its

teeth spiniform, carinated.

% . Clypeus yellow, argentcons ; its teeth not so sharp, not

carinated.

Var. The colors are more or less developed, as in other species.

The legs more or less ferruginous, at times entirely red ;
the

petiole beneath and on the sides is of the same color ; no yellow

line upon the scutellum. The clypeus is more or less strongly
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bidentate, the teeth are at times long, sharp, separated by an

angular ootch ; often less long and separated by a shallow notch

like tin arc of a circle; a little carina often parts the anterior

margin of the scutel. Wing- with some violet reflections.

Bess. a. diff.—This is larger and more slender than all the

preceding, hut smallerthan E. olmecus. It makes the transition

to the Division Alpha. It has the same coloration as most of

the species of the same division, except that it possesses all along

each side of* the petiole a yellow line. The petiole and the pear

of the abdomen are also more elongate, the 2d segment longer

than wide.

Hab. Brazil. 2 ?, 1 % from Bahia. 2 9 (coll. Spinola), from

Rio Janeiro.

The description which Fabricius has given of his E. campa-

nula/a doc- not mention the two lateral yellow lines of the petiole,

nor the spots of the clypeus, nor does it accord well in the

antenna' with tbe E. callimorpha, for which reason we do not dare

to assert positively that this is the E. campanulata of Fabr.

There are probably more than one species very closely allied

to this which might be easily confounded with it; /. ?., the fol-

lowing description which I find in my notes seems to indicate a

different species with sulcate mesonotum.

26. E. ilicertus.—E. callimorpho simillimus, at clypeo minus biden-

tato, mesonoti disco 2- vel 4-sulcato; corpore iiigro ; antennis subtus et

tibiis extus, ferrugineis
; pronoti marginibus, petioli lineis literalibus 2

et margine, seguientorumque 20—i^linea praemarginali tenuissiiiia, sul-

fureis. £•

9. Figure, size, and form the same as that of E. callimorpha,

but differs in the clypeus, shining, offering also two carina?, but

less strongly bidentate; its latero-inferior borders sinuate.

Thorax a little more distinctly punctured; the disk of the nieso-

thorax offers four longitudinal furrows.

Insect block, shining, with silvery reflections. Antenna? ferru-

ginous beneath; a fine line bordering the two margins of the

prothorax, ferruginous or yellowish. The bordering of the

petiole, a little mark on each side of the middle of it, and a spot

above toward its base, sulphur-yellow, as well as a fine submar-
ginal line upon segments 2-4, both above and beneath; the

extreme border of these last, black. Tibiae 1st, 2d, ferruginous

before: wings a little smoky.
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Hab. Para. (Collect, of Spinola. Collected by Mr. Ghiliani.)

May be a variety of the E. callimorphaf

S'V. E. isaifles n. sp.—Niger, punctulatus, cinereo-sericans ; mandibulis

pedibusque partiui rufis ; clypeo apice bispinoso, utriuque fascia auran-

tia ; corpore valde aurantio-variegato ; alis nigrescentibus. $?

.

Length of the wing, 10 mm.

9. Size of E. pomiformis, smaller than fraternus.

Black, grayish-silky, shining, delicately punctured. Head
rather broader than long. Mandibles very long, arcuated at tip,

reddish, with a yellow spot at base. Clypeus flattened, ending

in two sharp spines, in which fall two short carinae. The borders

of clypeus yellow; antennae blackish; fulvous beneath up to the

4th joint. A spot on the forehead, one in the emargination of

each eye, a line behind the eye, a fascia on the fore and on the

hind margin of prothorax, a spot under the wing, the anterior

margin of scutel and post-scutel, and two fasciae on the meta-

thorax, orange yellow. Margin of the wing scales, knees, tibiae,

and tarsi, ferruginous ; the latter rather obscure above. Wings
smoky, rather blackish on the costal margin, with violet reflec-

tions ; 2d cubital cell broad at its hinder margin, narrow at its

radial side. (Abdomen ?).

Hab. Guiana, Surinam. (Hamburg museum.)

By the form of its clypeus and its silky-pubescence this species

fits in this Division, but the inneuration of the wing assimilates

it more to Division «.

2S. E. OlnieCUS n. sp.—Niger, punctulatus ; clypeo apice bispinoso;

tborace superne couvexo, nietathorace angustiore in clunis 2 per sulcurn

profundun diviso
;
petiolo elongato-piriforuir, apice truncato, marginato

;

antennis subtus pedibusque partim, obscure-ferrugineis ; capitis macu-

lis, pronoti limbo postico et utriuque antico, abdominis segmentoruna

margine subtus obscure-ferrugineis vel fiavescentibus
;

post-scutelli

linea, margineque segmentorum 1', 2', flavis ; alis costa nigra. J.

Total length, 14 mm. ; wing, 10 mm.

9. Antennae slender. Clypeus bidentate at tip; the labrum

large, truncate ; ocelli disposed in an arcuate line. Thorax

quadrate anteriorly, short, convex, delicately punctate and velu-

tinous ; behind the angles of the prothorax an obsolete depression.

Metathorax compressed, angulated
;

parted by a deep groove ;

'
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its lateral ridges sharp. Petiole as in Iturbide, elongate-pyriform,

truncate, convex, not parted by a channel ; the hind margin

bordered, the border preceded by a transverse channel. The

resl of the abdomen depressed.

Black, with a fulvous or purple-silky reflection. The extremity

of the labrum, the lateral borders of clypeus, a spot between the

ant>nn;e, a dot in the emarginaUoii of the eyes, the antennae

beneath, the end of mandibles, and a line behind the top of the

eves, tawny. The hinder margin of prothorax, an interrupted line

on the anterior margin, or only on its angles, a line over the

middle coxa;, tawny ; wing scale brown or ferruginous; two dots

on the anterior angles of scutel, a line on the post-scutel, and the

margin of segment 1st, 2d, yellow; the lamellar margin of 2d

segment and of those following, brownish. Beneath, the margin

of the segments fulvous. Feet ferruginous and blackish. Wings

hyaline, smoky, with iridescent reflection; the anterior margin

blackish.

Var. The spots on the head and hinder margin of prothorax,

iw ; two yellow dots on the clypeus; scape of antennae almost

wholly ferruginous.

Eess. a- diff.—This species is quite intermediate between the

Divisions Pachymenes, Alpha, and Omicron; or between E.

Santa-Anna, Iturbide, and callimorphus. The clypeus is biden-

tate and the abdomen elongate depressed as in the Pachymenes ;

but the thorax is not depressed, but on the contrary convex, not

polished as in E. Santa-Anna, but densely punctured, and the

petiole not so widened, not campanulate but gradually widened.

It differs from E. Iturbide by its depressed, not globular or sub-

compressed 2d abdominal segment; its flattened clypeus with

spiniform (not lamellar) teeth
; its compressed triangular meta-

thorax
;

its petiole without impressed point at tip, but with a

transverse submarginal channel. From E. callimorphus and the

other species of Division Omicron by its large size; its more
depressed and elongate abdomen

;
its compressed, prominent

metathorax parted by a deep groove, and by its general resem-

blance to Division Alpha.

lid,. .Mexico. The Oriental Cordillera. I caught 3 9 in the

neighborhood of Cordova.

20. E. infernalis n. sp.—Gracilis, iiigerrnfo-ornatns
; clypeo T>iaen-

tato; thorace dense foramiiiato-puuctato ; abdomiue polUo, seguientis
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1,° 2° flavo-limbatis ; 2° superue gibbo crasse cribrato-punctato in-

structo. J

.

Total length, 12 mm. ; wing, 8 mm.

9 . Form almost like that of E. callimorphus. Head dotted

with punctures. Ocelli in a slightly arcuate line. Clypeus quite

flat, pyriform, notched and terminated by two sharp lamellate

teeth. Thorax very convex, especially behind ; the wings inserted

behind the middle ; all the surface densely cribrose with pit-like

punctures, more strong than those of the head ; these punctures

become more strong upon the scutellum and very dense on the

metathorax. Abdomen smooth, shining, without punctures.

Petiole quite long and slender; almost filiform in its first moiety,

then swelled pyriform, truncate, convex, shining ; the posterior

border preceded by a transverse groove. The 2d segment before

the middle of its dorsal face strongly elevated in form of a boss,

slightly compressed and cribrose with punctures ; a sort of shin-

ing canal passes around behind this gibbosity. The other seg-

ments shining, black. Mandibles and antennse ferruginous ; these

last, obscure above, with the scape a little yellowish before. The

two lateral borders of the clypeus as far as the end of the teeth

yellow, as well as a little spot on the front and the posterior

border of the prothorax. Wing scales reddish or brown. Seg-

ments of the abdomen all ornamented with a yellow border.

Petiole offering on its middle two little yellow or reddish marks;

its posterior border yellow or reddish, at least in the middle ; its

lower side more or less reddish. Legs reddish ; coxa3 black

;

femora brown ; the two anterior spotted with yellow toward the

end. Wings slightly washed with brown-ferruginous, having

brown nervures.

Var. a. The thorax more or less varied with ferruginous.

b. Posterior border of prothorax, ferruginous; the borders of

segments 3-5, ferruginous or brown.

c. The anterior border of prothorax, a spot under the wing,

two spots or a band on the scutellum, two spots on the meta-

thorax, ferruginous or yellowish ; legs brownish or ferruginous

in part.

Bess. a. diffi.—This species has the thorax a little more

lengthened anteriorly, and the head and thorax much more

strongly punctured than the E. callimorphus. It is very distinci
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iii the strongly cribrose boss of the second abdominal segment.

It differs from K. mexicanus in its much larger size, in its less

strongly cribrose, less globular metathorax. In fact, the form,

i «1 and cribrose above, of the 2d abdominal segment, distin-

guishes the E. infernoli* from all others of the Division Omicron.

This character is a transition to the Division Alpha, which con-

stitutes an exception in the Division Omicron.

Eab. Brazil. Para. (Coll. Spinola.) Guiana. (Mus. of

Hamburg.)

Division BETA.

Mandibles rather hooked at end, or truncate. Head in form

of a transverse oval, not rounded-triangular; the eyes very large

in their inferior part. Thorax not larger than the pear of the

abdomen, globular or cubic. Petiole elongate, filiform, cylindrical,

only very little dilated at the end in a funnel shape, 1
its posterior

border marked with an impressed point. The 2d segment not

depressed, not compressed.

These insects slightly resemble in form the Paretimenes ; but

they are much more slender. The thorax has quite another

shape, not being widened and depressed, but cubic, more as in

Division Omicron, although smaller. The abdomen also is not

depressed, hut the petiole quite recalls the form it has in Pareu-

menes, although much more slender.

The mandibles are rather honked, strongly dentate as in

Pachymenes, but by exception short and blunt (?) more as in

7a Hi us.

This Division is intermediate between the Pareumenes and the

Eumenes of Division Omicron.

a. Mandibles short, pointed in the mules, llu ,it, rounded at tip, with separated

smiill teeth in the j'ei;

SO. E. Xortouiaiilis n. pp.—Niger, dense crassiuscule punctatus ;

oculis infere valde inflatis; mandibulis brevibus, 9 apice rotundatis;

clypeo pentagonali, bidentulo ; carina frontali nulla; petiolo elongato,

filiformi, apice tenniter, cylindrico-infundibuliformi, puncto apicali

impresso; abdomine dense punctata; puncto frontali, marginibus pro-

' Net campanulate, more pear-sbaped as in Division Alpha or Omicron,

but filiform, widened at end somewhat like a clarionet. Seen from above,

the sides of the petiole are not arcuate-convex but ratber arcuate-concave.
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noti et post-scutelli, rufis
;

pedibus et antennis partim ferrogineis;

abdominis seginentoruui 1', 2' margiue flavo; alis fuinosis.

£> . Total length, 11 mm.; wing, S mm.

£ . Total length, 10 mm. ; wing, 7.5 mm.

Yery similar to E. mexicu.nus in its appearance, but a very

different type. Head transverse-oval; eyes very much inflated.

Head more strongly punctured over the antenna; ; no frontal

vertical carina, but the space between the antennas flat. Thorax

small, more densely and coarsely shagreened; roughish; the

metathorax as coarsely shagreened as the mesothorax. Post-

scutel with a little arcuate crest on its anterior margin.

Petiole elongate, as long as head and thorax, arcuate, more

filiform and cylindrical; not at all campanulate or pear-shaped,

but only a little funnel-shaped in the last third 1 (the lateral

margins forming not a somewhat convex line but a somewhat

concave one). Its extremity not rimmed nor canaliculate

transversely, but having a marginal impression above only, which

forces backward the middle of the border. The 2d segment not

depressed nor compressed. Petiole and second segment densely

and rather coarsely punctured ; the following polished.

Black, grayish-silky; antennae beneath, margin of the tegulse,

and feet partly, dull-ferruginous ; a spot in the sinus of the eyes,

a frontal spot, both margins of prothorax, a little line under the

wing, post-tegulas, two spots on scutel and post-scutel, dull ferru-

ginous ; the margin of segments 1st, 2d of the abdomen, yellow.

Petiole beneath and above in the middle, brown-ferruginous. The
lamellar margin of the second segment, piceous; the margin of

the following, testaceous or yellowish. Feet ferruginous, brown

against the base. Wings subhyaline or smoky; nerves brown.

?. Clypeus black, rather pentagonal, not elongate, delicately

punctured; its inferior border arcuate, scarcely bidentate; the

teeth small, not distant, or formed by two little parallel marginal

carina? ; its superior margins brownish. Mandibles short, rather

dilated at the extremity, rounded (or the outer margin arcuate,

the inner one obliquely truncate), with small teeth. When rest-

ing, they retract themselves behind the border of the clypeus,

crossing their teeth one into the other.

%. Clypeus black, argenteous, with a rufous or yellow line on

1 Somewhat like a straight trumpet or a clarionet.
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each side ;
hook of the antennae ferruginous. Mandibles short,

but triangular, acute, with four little teeth.

Rt ss. a. ditf.—This insect, although having quite the general

appearance of an Emm nes, approaches Disccelius in the form of

its mandibles, short and widened towards the tip in the female.

But it is very easy to confound it with E. mexicanus and calli-

morpha. It differs by its rather convex clypeus, not so bidentate,

by the absence of frontal carina, by its head transverse-oval, not

oval-triangular, because of the great enlargement of the under

pari if the eyes, which is wider transversely than longitudinally,

and by its shagreened abdomen. The exceptional form of the

mandibles, truncate and rounded at the end, with the external

side very arcuate, as also the particular form of petiole, will dis-

tinguish this species from all its neighbors.

This is (piite an exceptional type, remarkable by the unequal

form of mandibles in both sexes.

Sab. Mexico. The Oriental Cordillera. Cordova. 2 ?,1£.

h. Mandibles more elongate, not truncate, rather hooked at tip, with strong

teeth on the interior margin.

31. E. Cressonianus n. sp.—Niger, cinereo-hirtus, valde punctatus;

clypei marginibus lateralibus, puncto frontali et orbitaruin sinus, mar-
ginil>iis pronoti, lineaque prae tegulis, post-scutello, margineque petioli

et 2' segmenti, flavis; petiolo medio flavescente, puncto apicali hnpresso,

hand iu maigineni producto; segmentis 20-50 fusco-maiginatis. £>.

Total length, 11 mm. ; wing, 8 Tim.

?. Quite the same form as in Nortonianus, but the mandibles

elongate, not truncate, arcuate at tip
; the internal border armed

with lour strong lobular teeth; the clypeus emarginate in a

little arc of a circle. The thorax not so rugose; not roughly

shagreened, bu1 more polished and cribrose with coarse punctures;

the metathorax not so coarsely punctured ; the post-scutel with-

out any crest. The extremity of the petiole a little margined;

its impressed point not intrenching upon the margin. The second

segmenl a little depressed, a little more strongly and less densely

punctured.

Black, with the same ornaments as in Nortonianus, bu1 of yel-

low color; the antennae beneath and tip of mandibles ferruginous.

Feel ferruginous, blackish al base; the tibiae yellow outside.

"Wings smoky. The scute! not spotted.
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Bess. a. cliff.—Differs from Mexicanus and all the species of

Division Omicron by the form of its petiole.

Hub. Mexico ; the Oriental part. Cordova.

32. E. simulaias n. sp.—Niger, sulfureo multipietus, histrionicus ;

thorace crasse cribiato-punctato, mesonoto fasciis 2 flavis ; abdoniiue

punctato, petiolo lineari, apice tenuiter infuudibuliformi ; secundo seg-

meuto faciis 2 trausversis flavis. f .

9 . Total length, 11 mm. ; wing, 9 mm.

9. Head transverse-elliptic, very punctate. Mandibles elon-

gate, rather hooked at the tip, and armed with three strong

lateral teeth. Clypeus polygonal, a little longer than broad, a

little emarginate and bidentate at tip. Eyes very large inferiorly,

their sinus deep, rather triangular. Thorax small, globular,

metathorax quite rounded. Petiole moderately long; its second

part funnel-shaped, with an impressed point at end. The petiole

and 2d segment of abdomen punctate ; this is neither depressed

nor compressed.

Black, with yellow hair. The head beneath, clypeus, mandi-

bles, the orbits all round, their sinus, a transverse line on the

vertex, sulphur-yellow. Antennae orange-ferruginous, obscure

above ; the scape yellow. Thorax beneath and on the flanks,

both margins of prothorax, two lines on mesothorax, tegulas,

scutel partly, post-scutel, and metathorax more or less, yellow;

this with a sort of black T. The middle of the petiole, posterior

margin, and sides, yellow; 2d segment with two yellow fascia;

the first placed on the middle of the segment, the second being

submarginal ; both fused together on the sides ; the other seg-

ments with sinuous yellow margins ; anus and abdomen beneath

quite yellow; the lamellar margin of 2d segment, brown. Feet

yellow; the femora brown above. Wings hyaline, washed with

amber, a little gray at the extremity.

Var. The black and yellow colors are more or less extended.

Pleurae and metathorax only maculate with yellow.

Bess. a. cliff.—A quite distinct species. By its forms only it

resembles E. Nortonianus and Cressonianus. The petiole is a

little more widened behind, and the body much more coarsely

punctured. It might be compared with E. Smithii, americanus,

etc., which have also two fasciae on the 2d segment, but the petiole

in these is pyriform and the second segment compressed, etc.
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Hah. Mexico. Oriental Cordillera. Moyoapani.

This is a sort of mimic species. It bears the coloration and

rather the form of some Polybia, f. i., P. fasciala Lep. AVe

know a Cerceris of the same country 1 which shows the same

peculiarity. Entomologists ought to study whether these insects

of mimic resemblance do not have some relationship in their

habits.

Division ALPHA (Eumenes proprie dicti).

(Sauss. Vespides, I, 2s
; III, 128, 137.)

Mandibles long, dentate. Clypeus pyriform, notched or trun-

cated at the extremity. Antennae generally inserted above the

middle of the head. Ocelli arranged in a broad triangle. Thorax

generally longer than wide; squarely truncated before, but with-

out salient angles; nietathorax convex, but not prolonged, rounded

and having two distinct convexities separated by a channel.

Petiole of the length of the thorax, linear at its base ; about the

middle rather suddenly swelled into the form of a club or of a

truncate pear, or campanulate ; feebly bidentate (or bituberculatc)

in the middle, generally bordered by a salient cordon; the swell-

ing generally parted by a groove, and having an impressed point

before the margin. Pyriform part of the abdomen globular or

compressed, or at least not much depressed. Antenna? of the

males terminated by a hook.

The body of these insects is in general densely punctured and

covered with thick sub-woolly hair, and the clypeus of the males

is usually yellow, clothed with a, silvery pile, while among the

females it is only marked with yellow. But these characters suffer

certain exceptions among the American species.

As it was -aid. there is no regular limit between this group and

the Division Omicron, but if we compare the extreme forms of

both, as lor instance E. globicollis or aviculus with E. globulosus,

there will be an easy distinction of both types, which exists no

longi i- if \\e compare all the species. In general terms we can

say that here the thorax is often more lengthened; the nietathorax

more parted; the petiole more campanulate; the extremity of this

' Cerceris simulans Sadss. Reise d. Oesterr. Freeatte Novara. Hymenopt.,
p. s], No. 1. fig. 53. In this, even the forms of Cerceris are so modified as

to approximate to those of Polybia, the abdomen becoming elougate-peti-

olate.
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is sometimes not margined, sometimes margined by a little

cordon; this is not preceded by a regular channel as in Division

Omicron, but rather by three impressions, which makes the salient

margin appear somewhat bidentate before; the impression of the

middle is always the most distinct.

A. Large species, with black icings. The pear of the abdomen
rather depressed; that is, not compressed.

a. Body smooth, shining, not punctured. {Thorax elongate, petiole strongly

campanula!- ; its sice/led part convex, not parted by a groove, its margin
preceded by a channel as in Division Omicron.

33. E. Aztecus Saups.—Validus, ater, nitidns, haud pnnctatus
;
pro-

noti margine postico medio, post-scutello, petioli margine, et abd. secundi

seginenti limbi fascia iuterrupta, pallide ocbraceis ; antennis et tarsis

anticis subtus ferrugineis ; alis liigro-coeruleis. J •

Total lengtli, 22 mm. ; wing, 17 mm.

Eumenes Aztecus Sauss. Revue et Mag. de Zool., IX, 1857, 272.

?. Large, black, smooth, and polished, without punctures: the

body throughout smooth, shining, and satin-like, nearly glabrous,

with neither punctures nor distinct strias, even on the metathorax

or the petiole. Clypeus bidentate at the extremity, smooth and

polished like the remainder of the body. Its emargination angu-

lar. Thorax long; disk of mesothorax lengthened. Pyriform

part of petiole wide, strongly campanulate; little swelled, convex

above ; its posterior border formed by a salient cordon preceded

by a channel. Second abdominal segment depressed ; but the

end of the abdomen a little compressed (without this last cha-

racter this insect would have the appearance of a Pachymenes).

Antenna? long and slender, black, ferruginous beneath. Feet

black ;
tibias and anterior tarsi with golden hairs, appearing yel-

low. A little arcuate line in the middle of the posterior border

of the prothorax, two dots on the scutellum, post-scutel, and a

narrow edging on the margin of petiole, pale tawny; second seg-

ment generally marked with a pale-tawny submarginal border,

narrow and widely interrupted in the middle. Wings black, varied

with very deep-violet reflections.

Var. Only the post-scutel and the petiole marked with pale

tawny.



94 HYMENOPTERA OF AMERICA. [PART I.

Bess. a. diff.—This handsome species has no similarity to any

but the E. flavicornis, and to the E. Wagneriana, from which it

-ily distinguished by its notched clypeus and its body with-

out sculpture.

Hab. The gulf side of Mexico. Tampico.

Observation.—One can discover with a strong magnifier, a fine-

sculpture on the thorax and elsewhere; the scutellum in particu-

lar is very finely punctured, but we only speak here of characters

easj to discover and relative to those of other species.

6. Body punctured. Petiole elongate; its dilatation flattened-elongate, parted

by a groove, not sensibly margined. (Passage to the Division Zeta.)

34. E. flavicorais Sauss.—Validus, carbonarius, E. Wagneriano

Bimillimtis, at clypeo tmncato, hand bicarinato; antemiis, clypeo,

orbitis, macula frontali mandibulisque apice, aurantiis; antemiis %

apice baud uncinatis, sulco minuto subtus notatis. Long. 25 mm.

E. flavicornis Sauss. Et. Vespid., Ill, 141, 27; pi. vii, fig. 4, % (Syn.

excl.).

Hab. Venezuela. (Museum auctoris.)

35. E. Wagneriamis n. sp.—Niger, sericeus; tborace dense pnnc-

tato, petiolo depresso, sulco partito; clypeo 9 valde bicarinato, apice

subexciso; alis nigro-violaceis.

Total length, 23-24 mm. ; wing, 21 mm.

9. Large, black, shining; head and thorax finely punctured.

The whole body clothed with a line grayish pile. Clypeus rather

rugose, punctured and striate, lengthened and widely truncate at

its inferior border and slightly notched, its angles rounded,

receiving two strong parallel distant carinas which cross the

clypeus for about two-thirds of its length. Prothorax slightly

retracted, rimmed ; its angles a little salient. Abdomen de-

pressed, smooth, and silky, with silvery reflections; enlargement

of petiole flattened, wide, and lengthened, divided by an impressed

line. The whole body of a deep black. "Wings of a deep brown,

with violet reflections.

Ress. a. diff.—This species very much resembles

—

1st. The E. aztecus, from which it is distinguished by its dis-

tinctly punctured thorax, by its much longer clypeus, rugose,

more flattened, not bidentate ; by the enlargement of the petiole,
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more lengthened, not bossed and divided by a strong groove; by-

its angulate prothorax,, etc.

2d. The E. Jlavicornis, of which it has the form and the punc-

tuation.

3d. The E. niger Brulle, from which it differs by its emarginate

clypeus, in the 9; by the more lengthened, less dilated enlarge-

ment of the petiole, etc.

Eab. The Isthmus of Panama. (My collection.) This beau-

tiful insect was sent me by the celebrated traveller, Maurice

Wagner, of Munich.

The flattened and sulcated petiole of the E. Wagnerianus and

Jlavicornis forms an exception to the species of the Division

Alpha, and approximates it somewhat to the Division Zeta,

although the petiole is too wide to allow it to be classed with that

Division.

B. Smaller species, with the abdomen more globular or com-

pressed. The border of the petiole a little margined ; the

margin preceded by an impression. (Regular type of

Division Alpha.)

a. Wings smoky, with violet iridescence.

36. E. Gbilianii Spin.

Eumenes Ghilianii Spinola Hymen., rec, par Ghiliani, No. 61 (MSm.
Acad, de Turin, 1846).—Sauss. Vespides, III, 140, 26.

Eab. Brazil. Para. (Mus. Spinola?, Taurinense.)

3 1

?. E. fraternilS Sat.—Niger, dense punctatus, cinereo-hirtus

;

abdoraine nitido; lineola verticali inter antennas, clypeo summo, pro-

noti margine, post-scntello, metanoti summi macnlis 2, abdominisque

segmentorum 1, 2 vel 1-3, margine, secundo maculis 2 lateralibus, sul-

fureis
; % clypeo toto luteo; segmentis abdominalibus 1-4 flavo-lim-

batis ; metanoto impunctato.

$ . Total length, 17 mm. ; wing, 12 mm.
% . Total length, 13 mm. ; wing, 9 mm.

Eumenes fraterna Say, Long's Sec. Exped., II, 344 (Append., 77), 1, %
(1825).—Say's Entomol. (Le Conte), I, 232, 2.—Sauss. Vespides,

I, 40, 17, 9 % .

E.fervens Sauss. Vespides, I, 40, 15, 9 % (1852).

E. maerops Sauss. ibid. I, 41, 18, % (var. ? 1852).

E. minuta Sauss. ibid. I, 39, 14, % (Syn. exclus.).
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9. Clypeus convex, punctured, the tip flattened, notched, and

bidentate; the teeth lamellar. Head short, not dilated behind the

eyes, cribrose with punctures, as also the thorax, which is large,

short, globular; the metatborax convex and more densely punc-

tured ; the scuteis convex, much inclined, continuing the convex

surface of the metal horax. Petiole at first linear, then pyriform,

lengthened, and truncate, covered with punctures, insensibly bi-

dentate in the middle and bordered posteriorly by a hardly salient

cordon, before which are three depressions, of which the middle

one often forms a large hollow. Second segment compressed, flat

beneath, very convex above, covered with punctures, but yet

smooth and shining; toward the middle of the posterior border

of the second segment they are so gathered together as to form

a depression (which, however.]'.- often wanting'); its posterior

border with double leaves; the upper leaf thick, a little sinuous,

slightly concave in the middle; the second border not being bent

upward. All the body covered with a short, gray pile, not cha-

toyant,

tnseel of a shining black; two-oblique spots at the summit of

the clypeus, the carina between the antennae and two dots behind

the eyes, border of the prothorax, post-scutel, often a spot under

the wing, often two spots at the summit of the metatborax and at

times two dots on the middle of the same, two variable dots on the

sides of the second segment and along the margin of the same a

scalloped border, sulphur yellow ; legs black, tibiae varied with

yellow ; wings brownish with violet reflections. Wing scales black,

bordered with brown or spots of yellow or red. % clypeus biden-

tate, entirely yellow or witli a black dot, covered with a silvery

pile; scape of the antenna' marked with a yellow line and the

hook of the same ferruginous.

Var. 9 % . The second abdominal segment more or less com-

pressed, the third and fourth segments often wholly or in part

bordered with yellow. "Wing scales shining, often black, or

marked with a yellow dot. A yellow dot under the wing. The
yellow th.t behind the eye often wanting.

This is a very distinct species from its large size, its strong

puncturing in the form of pin holes, from its slender form and
its violet wings: from its shining black color, generally but little

changed by the very short hair of the insect.
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I possess some specimens, especially males, which, without

exactly resembling the others, do not yet seem sufficiently different

to constitute another species :

—

1st, Petiole shorter and wider, with a longitudinal indistinct

groove ; second segment short, and all the segments bordered

with whitish; wing scales ferruginous; the thorax quite villose.

Size smaller. (Iowa.)

2d. Wing scales black or marked with a yellow dot; wing

entirely bluish, as if steeped in pale ink, with some violent

reflections, without any reddish or brownish tint; seen by their

transparence, they have this same gray-violet color, while in the

type they appear brown. Hooks of the antennas blackish ; the

second segment seen in profile less dilated above, smoother, and

less punctured. Size smaller. (New York.)

Hab. The eastern part of the United States. Very common.

This insect extends from New Orleans to Canada. I have

more than forty specimens, which I have collected in Louisiana,

in South Carolina, in New York, or wrhich have been sent me

from Tennessee, Wisconsin, Pennsylvania (Haldeman), Illinois

(B. F. Walsh), Connecticut (E. Norton).

The species is very distinct in its appearance. Though pre-

senting a great similarity in form and coloration to the small

European Eumenes (E. eoarvtaius), it can easily be distinguished

from it by the much greater size, by the black, shining, not

pilose body, on which the markings are little extended, and the

color straw-yellow or whitish; by its black scutellum, with the

post-scutel always yellow and often presenting two dots at the

summit of the metathorax; by its smoky or violet wings; finally

by its body, strongly cribrose, even on the abdomen.

These characters, as well as the but little variable markings

of this insect, form a peculiar appearance which enables one to

recognize it at first sight, It is a species really special to

America, and which cannot well be taken for a variety of E.

coarctatm Lin. Although the males, of which the size is often

less and among which the characters of the species are generally

less well developed, resemble closely those of the E. eoarctatus,

one can, nevertheless, distinguish them by these characters and

the much stronger punctures of the abdomen.

This Eumeves has habits analogous to those of the Eumenes

of Europe. It constructs with argillaceous earth a. nest, which

7
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resembles a sphere terminated by a little bell-mouthed neck,

which it obliterates after filling. One often finds these nests in

the country, joined to the upper surface of leaves, or stuck to

little branches, or fastened against a wall. The insect places its

eggs in it with a provision of caterpillars which can serve for the

nourishment of the young larvae. According to Say (Long's

Sec Exp., II, 346), it chooses the larvae of nocturnal lepidoptera,

but the Eumenes are not particular in their choice. Harris also

saw the same species collect larvae (canker worms). 1 The larva

nc; .jiics about a month in its development, and the perfect insect

makes its exit by piercing the walls of the cradle which is then

no more to it than a prison.

I). Wings transparent or yellowish. (Body generally clothed with short iroolly

pile.)

* Second abdominal segment without lateral yellow spots.

3S. E. ferrugineus Cress.— % . Pallide ferrugineus ; orbitis, clypeo,

margine antico pronoti, maculis 2 mesonoti, scutello, post-scutello,

macula subalari, maculis 2 metanoti, pedibus partim, abdominis seg-

meiitorum 1,2 margine apicali, obscure flavescentibus ; antennis mediis

nigrescentibus ; alis pallide byalino-flavidis ; clypeo bidentato, £ ar-

genteo. Long. 4i lin.

E. ferruginea Ceess. Proc. Eut. Soc, Pbila., 18G5, 158. J.

Jla b. Cuba.

39. E. Itlirbide Sacs?.—Eum. pomiformis statura, niger, dense punc-

tatus, fulvo-birsutus; secundo abd. segmento supra maxime gibboso,

margine canaliculato
;

pronoto lato, subdepresso ; antennis omiiino

nigris ; clypeo bidentato, % 9 n 'gr0 ) cum macula in summo flava;

macula frontali, pronoti et abd. segmentornm margine, post-scutello et

macula subalari, sulfureis; tegulis, tibiis et tarsis, ferrugineis ; alis

snbbyalinis.

Eumenes Iturbide Sacss. Revue et Mag. de Zool., IX, 1857, 271.

Total length, 13 mm. ; wing, 9^ mm.

9. Clypeus deeply notched, very convex on its upper part; the

teeth of the emargination long and triangular, slender and lamel-

1 I have seen one of tins species with the green larva of a Diurnal lepi-

dopter. Mr. Walsh writes that he has found its nests stored with green

larvae. E. N.
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late. Thorax wide, a little depressed, that is, less high than wide

;

cribrose with thick punctures. Petiole pyriform, a little less

strongly punctured than the thorax, bordered by a salient rim

before which is a hollow space. Second segment covered with

quite fine and dense punctures ; flattened beneath, very convex,

and much dilated above, into a prominent boss of an almost

tubercular form ; behind this boss is a species of transverse

channel which forms a submarginal depression ; finally the border

is sensibly turned up in the middle.

Insect black, very pilose, bristling with tawny or fulvous hair,

which is short and chatoyant on the abdomen. Antennas entirely

black; a spot ou the middle of the summit of clypeus, a point

on the face and two behind the eyes, one under the wings, post-

scutel and border of all the segments, yellow ; the border of the

last a little scalloped. The prothorax is also ornamented with a

narrow margin, twice interrupted or with three transverse spots,

yellow. Wing scales red. Legs black, tibia? and tarsi ferrugi-

nous. Wings transparent, sullied with brownish-ferruginous, or

yellow often passing into ferruginous. The spots of the head

and of the thorax are often wanting wholly or in part; the middle

only of the prothorax bordered with yellow.

%. Hook of the antennas ferruginous. The remainder exactly

as with the female, but the clypeus covered with a silvery pile

among fresh specimens and marked at the summit with a large

yellow spot.

Bess. a. cliff.—This species is very well characterized by the

singular deformity of the second abdominal segment, which has

no yellow lateral spots; by its red wing scales and by its very

velvety appearance (even the scape of the antennas is quite brist-

ling with hair in fresh specimens), by its black clypeus, spotted

with yellow in both sexes, which is different in most other species

(among which the clypeus of the male only is yellow). Compare

E. olmecus.

Hab. The temperate regions of Mexico. I have taken it in

the Michoacan and in the deep baranca of Meztitlan. One

specimen, 9, having the clypeus entirely black, was taken in

Mechoacan, near Tuxpan. (Temperate region.)

Observation.—One peculiarity is worthy of remark in this

species, that, contrary to the habitual rule, the male is stouter

than the female.
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40. E. consoTbrimss Sadss.—Niger, fnlvo birsutos, valde pnnctatns;

tborace depresso; abd. 20segniento supra comprt-sso et inflato, margine

medio transversim inipresfo; tegulis, tibiis et tart=is rnfis
;
pronoti t'as-

ciola et punctis 2 bumeralibus, post-scutello ft abd: segnu-ntorum mar-

gine sulfureis.

1- Clypeo bidentato, in summo flavo-macolato.

E. consobrianus Sadss. Et. Wsp., Ill, 140, 25. 1 %.

Total length, 11 mm. ; wing, 9 mm.

%. Clypeus punctured, velutinous, lengthened, triangular, sepa-

rated by a triangular incision. Thorax a little depressed^ more

wide than high, bul short, almost square, distinctly punctured

throughout, the metathorax very densely so. Petiole punctured,

pear-shaped, lengthened, and truncate, not campanulate, offering

at the extremity, before the border, a sunken place; 2d segment

Battened beneath, but compressed above, forming a salient boss,

and presenting in the middle before its border a transverse

depression, so thai the border is a little elevated in the middle;

this segment, above, very densely punctured, but less strongly

than the thorax. A testaceous lamina extending beyond the

border of all the segments.

[nseel black, all the body clothed with a long yellow pile.

Wing scales, hook of the antennas £, tibiae, and tarsi red; an

oval spot on the summit of clypeus %, a point on the front, two

little tlots behind the summit of the eyes, two dots on the angles

of the prothorax, a little line in the middle of its posterior border,

post-scutel and a regular and narrow border on the segments 1-5

of the abdomen, sulphur-yellow. Tibiae often brownish at the

end. Wings subsmoky.

Hab. Brazil. (Collection of Sen. the Marquis Spinola, at

Turin. )

This species, which is of the smallest size, approaches very
much to the E. compressus Sauss.

41. E. Uruguyensis Sadss.

Eumenes Uruguyensis Sadss. Vespides, III, 139, 24, pi. vii, fig. G, 1854.

Hab. Uruguay. Monte-Yideo. (Typus in mus. Parisiensi.)

1 L. o. 3me ligne de la description, an Lieu de: base, lisez ba s<

Ibi I. lime ligne de la description, an lieu de: bout, lisez haut.
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42. E. placidllS Smith.—Niger, anteimis, pronoto, metanoto utrinque,

petiolo pai tiru pedibasque, runs ; anteimis superne partim nigris; pro-

noti maigine postico abdomiuisque segmentorum 1', 2' limbo, 3'-5' fascia

abbreviata, flavis. (_E. Uruguyensi affinis species.) Loiigit. 4^ liu.

Eamenes plucidus Smith Trans. Ent. Soc, Loudon, 3d series, I, p. 37,

(1862).

Hab. Panama.

** Second abdominal segment with ayellow spot on each side (sometimes wanting

in v ritty).

43. E. glotoulosus Sadss.— Niger, dense punctatus, subferrugiueo-

hirtus ; abdoinine nitido, i'ulvo-subsericeo
;
petiolo breviore ; clypeo

sumino, lineola inter antennas, punctilio pone oculos, pronoti maigine,

macula subalari, scutelli maculis 2, post-scutello, maculis 2 in suniuio

metanoto, abd. seginentorum marginibus, secundique maculis obliquis

-2 lateralibns, flavis: tibiis et tarsis ferrugineis, seu flavis; alis subhya-

liuis ; tegulis flavis puueto rufo. 9.

Eumenes globulosus Sacss. Vespides, III, 139, 23, 9 • (1S54.)

Total lengtb, 15 mm. ; wing, 10 mm.

9. This species differs from E. fraternus: By the clypeus

being less biclentate, much less notched ; by its smaller size, and

a little shorter petiole; also in the part of the same enlarged and

so much divided by an obsolete channel ; by its finer punctures,

especially on the abdomen; by its more ferruginous pile, which

is longer and gives the insect a sub-woolly appearance. Also by

a more complete marking ; the clypeus often presenting two yel-

low spots, the wing scale bordered with yellow and having a red

dot in the middle ; and the abdomen shining upon the quite wide

borders of segments 2-5 ; that of the 2d being scalloped and its

lateral spots often lengthened ;
finally by the transparent wings,

slightly washed with ferruginous along the side. It is fitting to

add that the yellow border of the prothorax, in place of being

enlarged at its two extremities as in the E. fraternus, is narrow

and is at times bi-interrupted.

Var. a. Clypeus black, or with two yellow marks at the sum-

mit; no subalary spot.

b. The yellow band of the post-scutel interrupted. Scutel

black.

c. Clypeus yellow7
, bordered with black below and marked with

a black trident.

d. Prothorax black, or only with a little yellow in the middle.
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Var. (probable). Posterior margin of the prothorax also bor-

dered with yellow './

I have never seen the males.

//,,,, a . ,/,,/:—Th\> species recalls the European E. pomifor-

mis much more than the E.fraternus, by its smaller size, by the

body being a little velvety, and by its transparent wings, also by

it.- petiole being shorter and more enlarged than in the E.fra-

ternus, and at times also divided by a groove. One might ask

whether E. globulosus may not be a type derived from the

European E. pomiformis, which may have transmigrated to

A merica.

It differs from the J?, americanus by having different mark-

ings and by its black antennae ;
from E. Iturbide by its abdomen,

which has not the rimmed border on the second segment, and by

it- differently marked clypeus, lor it has all the superior part,

especially laterally, marked with yellow, while in the E. Iturbide,

the yellow upper spot is in the middle, not marginal; the clypeus

is also more shining, less strongly punctured, etc.

Huh. The interior of the United States. Illinois, Wisconsin,

prairies (6 %). Great Slave Lake (British America, 9).

44. E. auropilosa Smith.—Niger, aureo-pilosus ; thornce crasse

punctata; clypeo submarginato ; antennis subtus ferrugineis
;
puncto

froutali et oculari, macula utriuque et limbo postk-o pronoti, macula

subalari, post-tegulis, linea seutelli et post-scutello maculisque 2 meta-

noti, tlavis
; petioli margine et puncto utriuque apicali, segmenlorum

reliquorum margine, fasciaque laterali utriuque 2' seguienti cum maigine

conjuncta, tlavis; pedibus rufis basi nigris ; alis subhyalinis. % —
Longit. 4 lin.

/'. auropilosa Smith Cat. Brit. Mus. Vesp., 30, 71.

Ilnh. Brazil. (Villa Nova.)

*** Second abdominal segment having on each side a i/c Ilow fascia, or a cov.phte

transverse yellow band on its middle.

45. E. C'lifoensis Ckeps.— Fusens,fnlvo, metanotocano, pilosus; clypeo

emarginato; corpore valde punctata; orbitis, clypeo, macula froutali,

margine antico pronoti, macula subalari, nnaculis 2 mesonoti. tegulis

partim scutelli margine antico, post-scutello, metanoto parti in, tibiis et

tarsis, abdominis petioli apice, fasciisqne 2 seeundi segmenti, flavis ;

antennis ferrugineis, basi flavescentibus, apice nigrescentibus ; alis

fusco-hyalinis, apice fuliginosis. £> .—Long. 7 lin.

E. Cubensis Ckesson, Proo. Ent. Soc. of Phila., IV, 1865, lf>7.

Jlnh. Cuba. Seems to approach very near to E. Smithii.
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46. E. Americanus Sauss.—Niger, dense punctatus, ferrugineo-

hirtus; petiolo gracili ; antennis ferrugineis, apice nigris
;

pronoto,

tegulis, scutelli niargine, metanoti et petioli lateribus, ferrugineis
;
post-

scutello, abdominis segmentorum marginibus, secundi fascia utrinque

lateral i et pedibus, runs vel aurantiaois ; alis sabferrugineis.

E. Americanus Sacss. Vespides, I, 39, 13 (1852).

Total length, 13 mm. ; wing, 9 mm.

Form of E. fraternus, but smaller and a little more slender.

All the body feebly shagrcened or rather cribrose; the thorax

with confluent punctures ;
not very rough. Clypeus bidentate,

yellow, covered with a silvery pile, in both sexes. Thorax short,

quadrate. Petiole lengthened, slender, gradually enlarging,

insensibly bidentate in the middle, cribrose with slightly separated

punctures, and bordered at its posterior extremity with a salient

cordon, parted by a middle groove. Second segment compressed,

flattened beneath, ver}' convex above, densely punctured, and

carrying toward the middle of its posterior margin a transverse

depression.

Insect black, covered with an abundant ferruginous pile ; the

black passing much into ferruginous; mandibles ferruginous,

black at base ; a spot between the antennae, margin of the notch

of the eyes and a line behind them, yellow ; the prothorax, wing

scale, sides of metathorax, and a spot under the wing, the post-

scutel, the anterior border of the scutellum and the sides of the

petiole ferruginous or rufous. The second segment ferruginous-

brown. The two borders of the prothorax and that of the

petiole, in general marked with a yellow edging; post-scutel, a

wide border on all the segments of the abdomen, and often two

spots on the petiole, orange; the border of the second segment

very wide in the middle (not emarginate) being narrower at the

sides and often confounding itself with two }
rellow oblique spots

or lines, which occupy the sides of the segment. The abdomen

ferruginous beneath; legs ferruginous, with the tibia? and the

tarsi yellow and the thighs above sometimes blackish. Antennae

ferruginous, black above on the six last articles. Tlie scape

yellow beneath. Wings transparent, with ferruginous nervures,

at the end grayish.

?. Clypeus marked with an orange spot at base and in the

middle
; its teeth acute.

% . Clypeus narrower, sulphur-yellow ; hook of the antennas

ferruginous.
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Var. The whole insect covered with fulvous woolly pubes-

,.,.,„.,.. Thorax and petiole rufous ; second abd. segment fulvous

with a transverse black band produced to the base, separating

on each side a yellow macula. Wings obscure, with rufous costa.

%ess „. ,/,/,-. —Tlii- species sometimes offers a resemblance to

the E. globulosus Sauss ., which also has the markings yellow

rather than whitish ami which is covered with ferruginous hair;

bul ii diflfers essentially from it in its compressed abdomen, in its

petiole, narrow, elongate-pyriform, not campauulate in the middle
;

in its antennae ferruginous at the base, etc. It is quite approxi-

mate to /•;. Smithii, bul smaller; the petiole more slender; the

metathorax more triangular; the punctuation of the body not so

strong.

Hal,. The hot regions of Mexico. I have taken it in the

valley of Mextitlan between Mexico and Tampico.

it. E. Sniitfliii Sauss.— Ferrugineus, corpore crasse et densissime

punctata, etiaw in abd. secundo-seguieuto ; antennis ferrugineis

;

vertice, mesonoti disco et petioli basi, nigris; postscutello, pronoto et

abd. segnientorum 1', 2', limbo flavis ; secundo seguiento lusco, fascia

transversa rufa vel auiantiaca.

% . Clypeo argenteo.

Vur. Niger, rufo et flavo varius.

Eumenes Smithii Sauss. Vespides, I, 43, 21
;

pi. x, fig. 1 (1852).

Total length, 18 mm. ; wiug, 11 mm.

$. Of moderate size. In size and in form, resembling E.

fraternus. Prothorax slightly retracted before; petiole a little

longer than in the species cited. Abdomen compressed. The

whole inseel densely cribrose with strong punctures; the second

segmenl of the abdomen a little less coarsely so, but yet strongly

cribrose. All the body clothed with a grayish pile. Clypeus

black, satin-like, notched. Head black; mandibles and antennae

ferruginous; these lasl obscure above; margin of the eyes and

a spot on the front often ferruginous. Thorax red, with the

sutures black; the mesothorax at times black with two red stripes

and something of black on the Hanks and in the furrow of the

metathorax. Border of the prothorax, of the wing scale, and the

post-scutel often yellow; abdomen black, segments 1, 2 bordered

with a yellow cordon
; the second marked with a red transverse

band
;

the other segments red. .-haded with black at their base.
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Feet red or varied with yellow. Wings washed with ferruginous-

brown, with golden reflections; the radial cellulte a little brownish.

% . Clypeus lengthened, bidentate, red or yellow, with a silvery

pile ; fore part of scape of antennas yellow.

Var. The ground color is often red throughout, and the only

black is on the vertex, the disk of mesothorax in part, and the

base of petiole. The second segment then has an orange band

mingling on its margin with the red or the brown which borders

it. It is probable that the highly-colored specimens have the

scutellum, the prothorax, and wing scales yellow.

Bess. a. diff.—This species is easily recognized by its colors,

especially by the transverse band of the second abdominal seg-

ment and also by its strong puncturing. It has the abdomen

very densely punctured and this character would be sufficient to

show its difference from E. fraternus, if its markings did not

already suffice to distinguish it. It is also very similar to E.

aniericanus. Compare this species.

Hab. The Southern United States. Florida. (I possess two

males.)

c. Species of uncertain origin.

4S. E. compressias Sauss.

Eumenes compressa Sauss. Vespides, III, 142, 28 ;
pi. viii, fig. 5, 5a (1854).

This species has the form of E. fraternus, but the petiole is

a little longer, and the 2d segment of the abdomen has no yellow

spots.

Its origin is not known.—America??. (Mus. of Paris.)

It would fit next to E. Iturbide, in the section B, a, the wings

being rather cloudy iridescent.

Division ZETA.

(Sadss. Vespides I, 67; III, 132, 146.)

Petiole very long, linear at its base, there depressed and

widened in form of a ribbon ; generally divided upon its dorsal

face by a longitudinal groove. The remainder of the abdomen

pyriform, compressed at the end ; the second segment subpedi-

culate; its base in some degree a short continuation of the petiole.

In this group the mandibles are very long, having indistinct

teeth; the head is flattened before; the thorax has a velvety

surface. It is wide before and its anterior angles are very dis-

tinct. The abdomen is quite lengthened.
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This division is more distinct than the preceding, but, never-

theless it joins itself to Division Alpha by the E. Wagnerianus

and flavicornis.

4«». E. abdominalis Dbuby.—Validus, gracilis; corpora velutino;

clypeo apice parum euiarginato, deutibus rotun.latis; petiolo .leplanato,

buIco partito; alis ferrugineis ;
antennis ferrugineis, apice supra nigris.

(Colorum distiibutio inasdme variat in hoc insecto, a corpoie omnino

ferrngineo, ad uigro- et flavo-variegatum ;
varietas maxiine abhorrens

videtur esse thorace nigro, pronoto <-t scutellis flavis. Ssepius petiolus

uiger perinanet, margine flavo, et abdomine ferrugineo.) $> % .

Total length, 21 mm. ;
wing, 17 mm.

Sphex abdominalis Dboby, Illust. of Ins. I, tab. 45, fig. 2 (1770).

Vespa attenuata Oliv. Encyc. Metk. VI, u74 (1791).—Fabb. Ent. Syst.

II. 2-12.

ensa Christ, Hymen, ibid, XXXII. fig. 7.

Polistes attenuates Fabr. S. 1'. 27'.' (1804).

Eumenes abdominalis Satss. Ve-pid^s, I, 70, 58, et in La Sagra, Hist, de

Cuba Ins. 768.—Cbessos, Hymen, of Cuba, Proc. Ent. Hoc. Philad.

IV, 1865, 157.

Eumenes colona Sacs*. Vespides, I, 70, 59 (1852), et in La Sagra, Hist, de

Cuba Ins. 7G8, pi. 19, fig. 1.

Eumenes versicolor Su'ss. ibid. I, 71, 60.

Eumenes ornatus Sauss. Vespi.les, III, 147, 35, pi. viii, fig. 3 (1S54), et

in La Sagra Hist, de Cuba Ins. 70S.

Eumenes picta Smith, Catal. Brit. Mas. Vespidse, 32, 79 (1857).

9 % . Large. Mandibles forming a long beak by their union,

presenting two lines of punctures. Clypeus a little emarginate

at its extremity; the notch placed between two rounded projec-

tions. Head and thorax punctured, velvety. The angles of pro-

thorax a little salient. Petiole arcuate, shining; of the length

cf the thorax; divided by a groove. The remainder of the

abdomen pyriform, almost fusiform, subvelvety, or even silky.

The body clothed with a gray pile.

Antennae ferruginous, with the extremity of the scape of S

ornamented with a yellow line. Mandibles ferraginons. Wings

transparent, of a yellow ferruginous along the side. Nothing is

more variable than the distribution of the colors on the remainder

of the body.

One can arrange the following principal varieties:—
a. Color in the main black

; a frontal spot, border of the orbits,

an interrupted transverse line before the ocelli and clypeus, yellow;

this lasl marked with a black spot at its summit. Prothorax, a
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spot below the wing, seutellum, and post-scutel, extremity of

the petiole, a large scalloped border on the second segment and

the following segments, yellow. Legs yellow, with the thighs

in part black. (E. ornatus Sauss.)

Hub. Isle of St. Thomas.

b. Two yellow spots on metathorax. The border of second

segment so wide that no black remains but a tricuspid basilar

spot. Sometimes there are two yellow smooth spots on the

second segment. Two yellow spots appear on the disk of meso-

thorax. The clypeus and legs are without black, but often

present some ferruginous color. (E. versicolor.)

Nab. Jamaica. Venezuela.

c. The pyriform part of abdomen ferruginous, with its segments

more or less distinctly bordered with yellow. (E. abdominal la.)

Hab. Jamaica. Cuba.

There is often a yellow line on the scape of the antennae and

the yellow original markings reappear on the ferruginous color

of the thorax. {E. jncta.)

Hab. Saint Domingo.

d. Thorax almost entirely yellow, presenting only a black spot

on the extremity of the disk of the mesothorax, a band before the

seutellum, and an oblique one on the flanks. Abdomen ferrugi-

nous; the petiole black, bordered with yellow or orange, with the

base black and the border yellow. (E. colona.)

Hab. Hayti. Jamaica.

e. The whole insect ferruginous, a little varied with yellow on

the head and thorax, not offering more of black than the thoracic

sutures, and a frontal and vertical line.

Hab. Cuba.

Its form also varies. Specimens which I have taken at St.

Thomas, are stout; they have the petiole wide; those which I

have captured in Jamaica are slender and lithe ; their petiole

is remarkably narrower.

In conclusion ; these variations are not only dependent upon

the localities, but probably, also, on the seasons and diverse for-

tuitous circumstances.

50. E. canaliculars Oliv.

Vespa canaliculata Oj.iy. Eucyc. Meth. VI, 672 (1791).

Vespa diadema Fabr. Ent. S. Suppl. 263 (1798); S. P. 285 (Eumeves).

Eumenvs canaliculata Sauss. Vespid. I, 68, 56; pi. xi, fig. 5.

—

DeGeer

Mem. Ins. Ill, 579, Tab. 29, fig. 3.
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Var. a. Wholly ferruginous, with the wings obscure.

b. Abdomen black, with the end ferruginous
;

petiole ferrugi-

nous, with a black margin.

Hub. South America.

51. E. Orbiguyi Sauss.

Eument s Orbignyi Sadss. Etudes sur la Faru. Vespides, I, 09, 57 (1852).

Hah. Bolivia. Probably a variety of the preceding.

,V>. \ t . ClauHicodoiiScP n. sp.—Niger; capite et tborace ferrugineis,

fronte et mesouoto uigtiis ; tuberculis 2 obsoletis ferrugineis in fronte;

clypeo lato, etnarginato ; abdomine fere impunctato; petiolo mediocri,

laevi, vix sulcato, apice puncto impresso et maigiue ilavo ; alis iufus-

catis. J.

Total length, 15-20 mm. ; wing, 12-1G mm.

9. Head orbicular, longer than wide. Clypeus large, widely

but not deeply emarginate at its inferior border and a little bicari-

nate ; the carina' distant. Between the antennae an elongate

tubercle parted by a sulcosity, and over this, next to the top of

the eves, two frontal rounded tubercles; vertex arcuate. Thorax

elongate, compressed, anteriorly margined by a feeble crest.

Scute! convex, parted by a groove; nietathorax parted by a

channel, nearly to the top. Head and thorax delicately punctate.

Disk of mesothorax with two or four sulcosities at base. Petiole

moderate, polished, impunctate, as long as the thorax, a little

gibbous in the middle; its sulcosity very obsolete; the end

without elevated margin, but with an impressed point. The rest

of the abdomen elongate, pear-shaped, not compressed, nearly

impunctate, except along the edge of the margins; the second

edge obsoletely separated from the first.

ll.ad ferruginous ; the forehead black, with its three tubercles

ferruginous; antenna- ferruginous; the flagellum black above.

Thorax ferruginous, beneath and in the grooves of the sides,

Mack; disk of niesothorax black. Abdomen black; the petiole

margined with yellow. Feet ferruginous, varied with fuscous.

Wings washed with brown; the costa more obscure.

Ress. <i. diff.—Nearly of the same coloration as E. canalicu-

latus, but smalh r; the head less broad, not so triangular, distinct

by its two frontal feeble tubercles; the thorax much narrower,

mure margined anteriorly, more canaliculate posteriorly; the
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scutel not flat nor entire; the petiole shorter, not so distinctly

sulcate.—Very distinct from filiformis by the same characters

and by its nearly impunctate abdomen.

Bab. Brazil. Pernambuco. This insect was bred in a ne&t

of Chalicodoma; if as a parasite I could not ascertain.

53. E. ifi I ifor ill a s Sausp.—Niger, antennis subtus et abd. apice, fer-

rngineis ; clypeo elongate, flavo-marginato, apice obtuse emarginato, et

flavo-bimaculato ; thornce brevi, dense punetato, postscuttdlo et meta-

noto crassius punctatis, petiolo valde elongato, punctato, tenuiter sul-

cato, pone medium subcoarctato; secundo abd. segmento pnnctatissimo,

rngoso, margine subreflexo; margine postico pronoti, petioli et secundi

segmenti, tlavi.s ; alis infuscatis, apice subliyaliuis. J.

E. filiformis Sadss. Et. Vesp. Ill, 146, 34, $.

Total length, 17 mm. ; wing, 13 mm.

Antennas long and slender. Thorax shorter than that of E.

canalicidatus, almost globular, squarely cut before, densely

punctured ; the post-scutellum and the metathorax cribrose with

punctures, stronger and less serrate, while in the species cited

the thorax is everywhere velvety and finely punctured. The petiole

is a little longer than the thorax, very narrow, a little enlarged

from before backward, arcuate, flattened, irregularly punctured.

Its groove but slightly distinct. The second segment compressed,

very densely shagreened, appearing rugose above; the punctures

much more dense, but not as large as on the metathorax ; the

first posterior border of this segment slightly turned up and pre-

ceded by a transverse depression in the middle; the 2d border

narrow, profoundly sunken.

Var. The ornaments of the thorax and of the abdomen are

generally of a sombre ferruginous rather than yellow, indistinct;

the border of the 2d abdominal segment is sometimes yellow,

sometimes ferruginous.

Black, fulvo-velutinous; flagellum of the antennae beneath, edge

of wing scales, knees, and margin of the abdominal segments

ferruginous; posterior margin of prothorax and an interrupted

fascia at the extremity of the petiole, yellow. Wings washed

with brown in the basilar half, subhyaline at the extremity.

9. Clvpeus black, smooth, lengthened, narrow above; its

greatest width is in its lower third, carrying two little bosses in

the middle (of its height), the terminal border notched at a very
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obtuse angle, and forming two slightly diverging salient or obtuse

angles.

Two spots at the extremity of clypeus, the lateral margins,

and the frontal carina, yellow.

Ress. a. diff.—A very distinct species from all the others of

this Division by its very punctate compressed abdomen, and by

the much impressed edge of the 2d segment, which renders the

first edge very sharp. The other species have this edge flat, so

that the first edge is hardly distinguishable.

llah. Brazil. (Author's collections and Spinola's at Turin.)

Gen. MOXTEZUMIA Sauss.

Mandibles very long, terminating in a point, channelled, and

forming by their union a long beak. Lip and jaw very long;

labial palpi presenting but three articles and often terminated

by long hairs. 1 Maxillary palpi composed ofJive articles.

I/i ad normal; generally dilated behind the eyes, and a little

concave behind; between the antennae is a little carina which

reaches the clypeus. Clypeus ? longer than wide, pyriform

(that is, rounded at the summit, diminishing downward) ; emar-

ginate and bidentate; % polygonal, generally as wide as long,

and terminated by a nearly straight border placed between two

distant side teeth.

77*o/7/./' generally lengthened, convex (at times wide) hardly

retracted before; prothorax very sharply truncate; metathorax

rounded, offering two convex faces, separated by a channel or by

a cavity, which are not bordered by sharp, but rounded, effaced

edges.

Abdomen generally fusiform
; the first segment enlarges

1 Although the 3d article has a parabolic form, one sees very distinctly

that it is the 4th which is wanting, for the 3d preserves at its extremity

the long stiff hairs which arm the 3d among the types which have the

labial palpi composed of four articles (Nortonia). Furthermore, one often

discovers that the extremity of the 3.1 article is formed by a rudiment of

the 4th article soldered upon it. This disposition hecomes more distinct

among the Monobia.
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gradually, is funnel like, pediculate or sessile, at times campanu-

late, but when the pedicle exists it only occupies the anterior

part of the segment and does not compose the entire segment

;

it carries above, near the extremity, a longitudinal groove or a

rounded excavation.

Most of these insects have an appearance very easy to grasp,

thanks to their fusiform abdomen of which the first segment is

funnel-shaped. Their principal distinctions are found in this form

of the abdomen, combined with the length of the mandibles and

the reduced number of the articles of the palpi. The mandibles

are long and form a beak as with the Eumenes, although less

sharp; in the females these organs have four teeth or lobules;

in the males the inner edge is more entire or with three notches.

The clypeus, in general more long than wide in the females,

recalls the Eumenes also, but its narrow extremity has a trian-

gular notch, separating two triangular teeth ; in the males it

offers the polygonal form, a quite different type, which by the

separation of its terminal teeth has a sort of analogy to the

Zelhus. The head and body are almost equally and always

strongly punctured ; the abdomen is also wholly punctured, but

less strongly. All the body moreover is covered with a velvety

pile which often conceals the sculpture. The anterior border of

the prothorax is subconcave, but the angles, although at times

distinct, are never spinose as with certain Zethus.

The form of the abdomen recalls, in the normal types, the form

of Polistes; it is also fusiform, the 1st segment being funnel

shaped, much narrower than the second ; but the first segment

being larger, and always convex (not completely funnel shaped)

suffices always to distinguish this genus, even though the head,

with its long mandibles and clypeus, should be wanting. Also

the strong puncturing of the thorax and the always short, chubby

and wide metathorax assist in marking its differences.

The genus Montezumia also includes several types and

numerous forms which are slight marks of distinction.

The first segment of the abdomen is often narrow, campanulate

and strongly bossed, in such case presenting the form which

appears in certain Odynerus, having the pediculate abdomen;

or, even the thorax becomes wide and flattened ; the metathorax
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(annate, anil hence we have established separate divisions to

receive these types.

Let as add that these insects have wholly the appearance of

the Nortonia, and that one cannot distinguish them but by the

dissection of the mouth. If then we separate these two genera,

it is that they seem to us to form a deviation from the genus

Odynerus in two different ways; the Nortonia conducting to the

Eumenes, and the Montezumia forming rather a detached rami-

fication which seems more to direct toward the Polistes or Zethus.

In fine the Montezumia have nearly the same buccate organi-

zation as the Monobia, and are distinguished from these insects

by their slender forms; by their abdomen pediculate or fusiform,

nol distinctly sessile; and by the form of the metathorax, which

is convex, divided by a groove, but not excavated as with the

( >dynerus, or which always at least offers two salient enlargements

father than a posterior excavated surface. 1

The genus Montezumia is almost exclusively American, but

it doc.- not extend into the cold latitudes of this continent. It

appears only in Mexico, and extends southward as far as the

borders of Patagonia. It has not yet been met with in the

United States. Ii also appears to be limited to the eastern face

of the Andes, at least it has not yet been found upon the western

side of A merica.

The habits of these insects remain to this day entirely unknown,

although the structure of their mouth does not leave any doubt

that they lead a solitary life. Now, however, we may throw

some light upon this question, thanks to the kindness of Mr. G.

(Mara/., who has been willing to send us the nests of Montezumia

ferruginea described below.

These structures very much resemble the nests of Pelopoeus.

They are of agglutinated masses of earth, in which one finds the

cells disposed in a parallel order, in which the insect imprisons

1 It is true that certain Montezumia having the pediculate abdomen

offer a sort of concavity of tliis kind on the metathorax (.1/. Lepriurv,

Huastccai) but the types with tlie non-pediculate abdomen, which alone

could be confounded with the Monobia, have always the metathorax con-

vex, clubbed, and unarmed. Constantly here, as elsewhere, one finds

transitory types, but we have allowed that the genus Monobia is not

entirely decharaeterized in the genus Montezumia (see the Monobia cgrcyia

and especially the Monobia variabilis).
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its prey with the eggs which she has deposited in it. Each one

of these lumps contains about ten of the cells. Unfortunately we

could not discover what composes the prey of the insect which

constructs these, the little cells being found occupied by the

nymphes already quite prepared to hatch or even by insects

already hatched.

This observation becomes exceedingly interesting by reveal-

ing among the solitary wasps a different mode of nidification

which is allied to that which one knows among other genera and

which recalls the architecture of the Sphegides. So we know

that the Eumenes establish for their offspring separate and dis-

tinct cells likewise formed of earth ; the Zethus build their nests

composed of aggregated cellules, established commonly in vege-

table matters and fixed upon little branches of ti'ees. The Ody-

nerus nidify in holes in walls, in the stems of plants, etc. The

Montezumia, finally, construct their houses of many rooms, a little

like those of Zethus, but very much more massively built of earth

and stuck against walls or rocks as are those of the Sphegides

and some of the mason bees.

Division ANTEZUMIA.

Head flattened before (Eumenoide). Abdomen pediculate;

the petiole composed of the first segment, of which the first

moiety (or the base only) is linear; the secoud moiety being cam-

panula^ not receiving the 2d segment. (Appearance nearly like

some Pachymenes).

a. Head very flat ; clypeus entire ; abdomen but little pediculate.

1. M. clialyliea Sauss.

Montezumia chalybea Sacss. Vespides, III, 161, 49
;

pi. ix, fig. 2, J

.

Hab. Brazil.

b. Head less flat; clypeus truncate or notched ; abdomen more lengthened

pediculate.

H. M. petiolata Sacss.

Montezumia pctioluta Sauss. Vespides, III, 161, 50; pi. ix, fig. 1, £>

.

Hab. Brazil.
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c. Head lessjlat ; clypeus truncate or notched; petiole rather flattened

triangular.
'

3. M. brlliiea Sauss.—Velntino-sericea, punctata; clypeo pnnctato,

margiue apicali late truncato, biangulato ; tborace valde velutino, hand

corapresso; metanoto brevi, striato, aureo-sericeo ; IP abd. segmento

petiolari, conipanulato, apice sulco partito; capite et antennis uigris;

bis subtns ferragineis; thorace et petiolo rufis
;
pronoti margine postico,

tegnlis, postscutelli maculis 2 petiolique linea marginali, flavescentibus ;

pronoto, thorace subtus et petiolo ante marginem frequenter fuscis

;

abdouiine fusco-olivaceo
;
pedibus rufis; alis infumatis, costa fusca.

Variat. Secnndo segmento ferrugineo-limbato.

$ . Clypeo lato, sericeo.

Pachymenes brunnea Sadss. Vesp. I, 7G, 4; pi. xii, fig. 6 (1852).

Total length, 1G mm. ; wing, 12 mm.

This species lias rather the appearance of an Eumenes, because

of its narrow 1st abdominal segment, campanulate as in Pachy-

menes, but quite flattened, and not bordered at end.

The clypeus % is polygonal, as wide as long, broadly truncate;

its inferior margin having a tooth on each side; it is black, silky,

with the inferior part yellow.

The body is velutinous ; the thorax very much so, rufo-ferru-

ginous with golden reflections; anteriorly blackish; the petiole,

broadly club-shaped, parted by a groove, is ferruginous, with the

extremity blackish, and the hind margin finely bordered with

yellow. The rest of the abdomen brown-olive, with golden

reflections. The feet of the color of the thorax.

Bess. a. diff.— It has much the livery of M. infernalis, but is

very different by the petiolar form of the 1st segment of the abdo-

men, and by its shorter thorax.

Hab. Cayenne. Venezuela.

Observation.—L. c. 1 have mentioned that the 2d cubital

cell of the wing is triangular in 9, but this seems to be a mere

accident ; it is not so in %.

Division METAZUMIA.

Head more or less dilated; nietathorax convex at summit, a

little prolonged and presenting a distinct fossette, but unarmed.

Abdomen pyriform, but the first segment retracted, subpediculate

at the base, then suddenly campanulate; dilated nodulously
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above by the meeting of the anterior and superior faces of the

segment. The second segment widening toward its base in an

ovoid form.

The insects of this division have somewhat the appearance of

Discoelius, on account of the form of their abdomen, but the

labial palpi are distinctly composed of three articles only and the

maxillary of five.

4. M. Huasteca Sauss. (Fig. 9 %, 9a £.)—Nigra, nitida, dense

punctata; pronoto cristato-marginato; metanoto et abdom. 1° seguieuto

grosse cribratis ; inesonoto et abdom. 2° segmento tenuiter punctatis
;

clypeo longiore quam latiore, bidentato striato-punctalo ; metanoto

rotundato, in medio excavato, foveola striata, baud acute marginata

1 instructo; abd. primo segmento angusto, campanulato, supra nodoso

inflato; scutelli et postscutelli fascia interrupta, abdominisque seg-

menti l'-2' (quandoque 3') margine, fulvis ; alis hyalinis costa nigra

;

antennarum flagello subtus ferrugineo.

% . Clypeo flavo, antennis uncinatis.

Montezumia huasteca Sadss. Rev. et Mag. de Zool. 1857, 271.

Total lengtb, 16 mm.; wing, 13 mm.

Appearance of a Discoelius; clypeus more long than wide,

bidentate ; the teeth distant, separated by a straight or concave

margin ; ocelli large, approaching ; a deep groove on the vertex.

Prothorax strongly rimmed, ungulate; scutels flattened, divided

by a feeble line, separated by a strong sulcus. Metathorax

forming two convex cheeks behind the post-scutel, but its poste-

rior face occupied by au almost round fossette, regularly exca-

vated, shining and striate, slightly punctured, garnished with a

gray pile, but without decided border or limiting marks. Lateral

ridges effaced. First segment having its anterior fourth pedicu-

late in form and the remainder campanulate, quadrate, nodulously

swelled above
;
(seen in profile this segment has the appearance

of carrying a great tubercle, which results from the meeting of

the superior with the anterior face at a right angle): this segment

less than half the width of the second and offering above a

depressed point ; second segment rounded, depressed, flat

beneath, convex above, enlarging gradually. Head, thorax, and

petiole densely punctured ; the prominences of the metathorax

and the first abdominal segment cribrose with large punctures;

the mesothorax not strongly punctured ; the head punctured,
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even striate before; the second and the following abdominal seg-

ments densely and finely punctured.

Insect of a shining black; antennae black, the flagellnra ferru-

ginous beneath, both scutels ornamented with a band or with two

obscure yellow points. The two, often the three, first segments

of the abdomen, equally bordered with a submarginal edging of

tin' same color; that of the first segment continuing itself upon

the sides. Legs black. Wings transparent, with the anterior

edge blackish.

9. Clypeus black or more or less tawny or yellow.

I'ar. End of the abdomen slightly ferruginous; often two

tawny dots at the summit of the pro- and of the metathorax.

%. Clypeus yellow, a little margined with black, strongly bi-

dentate; the teeth sharp, separated by a notch on the are of a

circle. Hook of the antenna; pointed, black or ferruginous. No

groove on the vertex.

Bess. a. diff.—This species has some resemblance to the 31.

sepulchralia Sauss. Its form is quite like that of M. Leprieuri;

one might be inclined to take it for a black variety of this species,

but the disk of the mesothorax is less strongly and the metatho-

rax less densely punctured in Huasteca than in Leprieuri.

//all. The Gulf side of Mexico. I caught several 9 % near

Tampico; some others have been taken near Orizaba.

In this species the third joint of the labial palpi is almost as

long as the second and the form distinctly parabolic-pointed;

this article is very abruptly terminated and has no appendix.

The maxillary palpi have their first article dilated ; the two fol-

lowing slender and long, the others smaller and smaller.

5. HI. Lcprieiirii Spin.—Nigra; capite, thorace abdominisqne primo

segmeuto, valde cribratis; abdomine de reliquo tenuiter punctata;

clyp^o elongato, bidentato, scuttdlis, rnetanoto, abdominis priini seg-

ment limbo, aurantiaois ; alis subinfuscatis, costa nigra.

^ . Clypeo, anrantio ; supra et lateraliter nigro-marginato
;
pronoti mar-

gine postico e( macula in basi mesonoti disci, aurautiis.

Variut antennis snbtus ferrugineis ; secundo abdominis segmento, flavo-

limbato; reliquis margine piceo. Longit, O.Oly.

Odynerus Leprieurii Spinola, Ann. Soc. Ent. Fr. X (1841), 127, 78.

Montezumia pelagica Sadss. Vespides, I, 93, 11, pi. xii, fig. 10, 9 (1852).

Monlezumia Leprieurii Sacss. Vespides, III, 1G0.

Bab. Brazil. Cayenne.
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Observation.—The specimen described by Spinola has the

wings faded, ferruginous.

Division MONTEZUMIA (propr. diet.).

Head dilated. Clypeus truncate or bidentate. Metathorax

offering two convex cheeks, unarmed, separated by a furrow.

Abdomen fusiform; the first segment funnel-shaped, but enlarged

above, capable of retracting more or less of the following one.

In this division the forms are rounder; the first segment is

less enlarged above, it docs not present a superior and anterior

face; it becomes more funnel-shaped and wider, which gives to

these insects the appearance of Polistes with which they have

often been confounded.

1. Abdomen pediculate. The first moiety of the first segment

Division ALPHA.

(Saoss. Vespides, I, 88; III, 160.)

6. IW. coerulea Saf/ss. 9 •—Valida, nigro-( oeiulea : abdomine coevuleo,

clypeo piriformi, punctato, apice subemarginato, subbidentato ; capite

et thorace densissime granulato-punctatis, fulvo-birtis ; metanoti

sulco striato; pronoto angulato, cristato-marginato ; abdomine fusiformi
;

tenuiter deuse-punctato, primo segmento basi petiolato, in primo dimi-

dio lineari, dein infundibuliformi, in medio subbidentato, supra suliO

profnndo punctiformi canaliculato ; pedibus ferrugiueo-sericeis ; antennis

subtus ferrugineis ; alis nigro-cyaneis. Longit, 0.023.

Variat. clypei margine, tarsorum artioulo ultimo, scutelli fascia, rufis.

% . Clypeo truncato ; antennis ferrugineis uncinatis.

Montezumia cocrulea Sauss. Vespides, I, 90, 5
;

pi. xii, fig. 8, 9 (1S52);

III, 160.

M. rubritarsis Sauss. ibid. I, 90, 4.

M. rufpes Sauss. ibid. I, 89, 3
;

pi. xv, fig. 1, 9 (1852) ; III, 160.

Odynerus azurescens Spinol, Mem. Acad. Turin, xiii, 1853, 82, 62, £> .

llab. Brazil. Para. Rio Janeiro. Guyana. Cayenne.

T. HI. azureipennis Saoss.—M. ccernlece simillima, at abdomine

nigro
;
primo segmento sulco parum profundo et utrinqae linea angu-

lata flava instructo; alis nigro-cceruleis.

£ . Clypeo rubro, truncato, subbidentato, antennis uncinatis.
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Variat ore, tarsis apice, scutellorum fasciis, rnfis.

Monti zumia azureipennis Sauss. Vespides, I, 89, 2 (1S52) ; III, ICO.

Montt zumia ru/identata Sauss. Vespides, I, 88, 1 (1852).
•

This insect is most likely a mere variety of M. ccerulea.

llali. Brazil. Mexico.

In this section one might nearly place also 31. Ghilianii, and M.

azteca. (See below, Xo. 1G and 18.)

2. First segment of the abdomen subsessile.

Division BETA.

(Safss. Vespides, I, 90; III, 162.)

A. TJiorax moderately lengthened, first abdominal segment

funnel-shaped, convex, divided by a feeble groove, vertex

somewhat swollen.

a. Wings transparent or ferruginous.

§. ]M. nigriceps Spin.—Niger; abdominis 1° segmento infundibuli-

formi, brevissime petiolato, latitudine | secundi ; maudibulis ferrugineis

;

thorace et pedibus rulis; illo paulo nigro-vario; post-sentello flavo-

binotato; abdominis primo segmento basi rufo, auguste fiavo-liuibato
;

alis hyalinis, venis testaeeis.

% . Clypeo polygonale, albido, margine antico truncato, integro ; autennis

apice uncino obtuso testaceo instructis. Long. 5-L! lin.

Eumenes? nigriceps Spinola, Ins. rec. a Cayenne par Leprieur, Ann. Ent.

Fr. X, 1841, 128, 79, % .

Montezumia nigriceps Sacss. Vespides, III, 102, 51.

/luh. Cayenne.

9. I»I. iiifuiidiluiliformis Fahk.—Gracilis, clypeo pin'formi, trun-

cato, puDctato-striato
; corpore punctato

;
pronoto marginato, angulato

;

mesonoto nitido, sparse punctato; metanoto dense punctato, velutino,

hirto, in medio tantum canaliculate; capite, thorace et pedibus nigris,

tomento anreo rariore sericeis ; abdomine ferrugineo, vel badio : primo
segmento infundibnliformi, fasciis 2 nigris et utrinque dente laterali

instructo; segmentis 3-5 punctatis; tarsis apice rnfis; mandibulis
ferrugineo-variis

; antennis subtus obscure ferrugineis ; alis hyalinis,
venis nigris.

Var. Segmentis 1°, 2° limbo ilavescente; tarsis et tibiis fuscescentibus.
Longit, 18 mm.
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9 . Clypeo apice truncato vel subemarginato, iufere ferrugineo vel albido

marginato.

J,
. Clypeo truncato, frequenter albido-inarginato.

Eumenes infundibuliformis Fabf.. Syst. Piez, 288, 14 (1804).

Montezumia dimldiata Sauss. Vespides, I, 91, 13 C1S52)
;
(Syn. Olivieri

exclus), ibid. Ill, 160.

Hab. Brazil. (Author's collection.)

This species has a remarkable resemblance to Polybia because

of its hyaline wings. It must not be confounded with Pohjbla

dimidiata 01., or Polides bicolor Sss.

10. M. Cortesiana Sauss.—Carbonaria, velutina, nigro-fulvo liirta,

purpureo-sericea; clypeo punctato, apice truncato, subexciso; capite

densissime punctato; pronoto, post-scutello et metanoto densissirne

grosse punctatis ; inesonoti disco et scutello sparse, abdomine tenuiter,

punctatis
;
pronoto angulato, cristato-marginato ; abdominis primo seg-

mento elongato-campanulari, supra sulco foveolato; tarsis anticis apice,

clypei marginibus lateralibus et maudibularum inargine interno, rufis
;

antennis ferrugineis, basi nigris ; alis pallide fiavo-giiseis, venis anticis

fusco-ferrugineis. J . Longit, 0.020 m.

Montezumia Corlesia Sauss. Vespides, I, 92, 10, J ;
pi. xv, fig. 2, J (1S52).

Hab. Mexico. (Typus in auctoris museo.)

11. IW. sepulcliralis Sauss. % .—Prrecedentis statura et facie, illi

simillima; clypeo et mandibulis nigris, vel clypeo utrinque puncto

rufo; prime segmento obscure ferrugineo-limbato ; alis ferrugineis.

(Anne praecedentis varietas?.)

Montezumia septdckralis Sauss. Vespides, III, 1(>3, 54 (1854).

Montezumia mortuorum Sauss. Vespides, III, 164, 55 (1S54).

Hab. South America.

12. M. analis Sauss.

Montezumia analis Sauss. Vespides, III, lo'3, 53.

Hab. South America.

b. Wings obscure, smoky, fuscous or black.

* Body more or less ferruginous.

13. ]W. Spanolae Sauss.—Sat gracilis, omnino velutina; capite et

thorace dense punctatis; metatborace crassissime rugato, late plane

foveolato; scutellis convexis, sulco lougitudinali divisis ; antennis,
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capite, me=onoto, abdominis segmentis 20-70
)
nigris

;
pedibus, pronoto,

scutellis tegulis et pleuris, raetauoto et abdominis 1° segraento, rufis,

anreo-velutinis ; frequenter pronoti margiue postico, tegulis partita,

metanoti maculis 2 et canthis, primique segmeuti margiue, flavis
;

alia

fusco-violascentibus, costa nigra, apice pallidiore.

%. Clypeo punctulato polygonali, fere latiore qnam longiore, late exciso
;

macula genarum flava ; antennarum uncino et scapo subtus, ferrugineis.

Variat. a. Clypeo flavo-maculato.

h. Abdomine omnino nigrescente, apice fere ferrugineo.

( . Mesonoti disco ferrugirieo-bilineato ; 1° abd. segmento fascia flava

interrupta.

Montezumia Spinola Sacss. Et. Vesp. I, 93, 12; pi. xii, fig. 9, 9 var.

(1852).

Odgnerus inf. malts Spinola, Mem. Acad. Turin, XIII, 11-53, 84, 64, %.

Montezumia infernalis Saoss. Et. Vespides, III, 162, 52.

Total length, 16-18 mm. ; wing, 14-15 mm.

Strongly and densely punctured. Front a little channelled

transversely above the antennae, vertex a little swelled behind in

a transverse pad. Prothorax angulate, truncate before, following

a slightly concave trenchant line. Clypeus and post-scutel

divided by a groove. Metathorax short, vertically wide, rugose,

punctured and velvety ; its concavity almost in the form of an

angle, plane, a little bordered at summit. First abdominal seg-

menl campanular subsessile, finely punctured, with a groove

above toward the extremity. The 2d segment notably more

enlarged, with scarce punctures clothed with a velvety pile, as if

striolate. The other segments densely and finely punctured.

Black; labrum very long, ferruginous; a little yellow line bor-

dering the eyes below and another upon the scape of the antennae,

%. Thorax of a velvety ferruginous; disk of the mesothorax

black; prothorax and Hanks brownish, with the borders of the

first and some spots on the second reddish ; wing scales spotted

with yellow; post-scutel adorned with a yellow line; metathorax

having some silky golden-yellow reflections and two yellow spots

upon the summit. First segment red, with a yellow border.

Legs ferruginous, with golden reflections. Wings of a black

violaceous, with the extremity more pale. (Surinam.)

The color of the thorax varies very much, from ferruginous to

nli-cure brownish. The border of prothorax and the sides of the

thorax under the wing, ornamented with yellow.
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%. Clypeus rather convex at the top, flattened below, termi-

nated by two distant teeth, separated by a straight border; its

color obscure like that of the head, or having- in its inferior part

a }
rellow mark or triangle.

Var. a. Clypeus and antennae entirely black, without yellow.

b. Thorax entirely ferruginous except the disk of the mesono

turn, which is blackish.

c. The flrst segment of abdomen blackish (Spinolse, Sss.).

d. The first segment ferruginous, margined with yellowish ;
the

yellow fascia preceded by a fuscous stain.

Bess. a. diff.—I have joined 31 infernalis to Spinolse, for it

is very likely to be the same species. These velvety, partly

ferruginous insects are so variable that only the examination of

numerous specimens can settle the entomologist as to the value

of the species. Compare this species with M. Ghilianii, Mexicana,

and ferruginea.

Hab. Brazil, Para; Surinam. (Type of Spinola in Turin

museum; the author's type in his own collection.)

Observation.—The name 31. infernalis was given by my

excellent friend Marquis Max. Spinola before I gave the species

the name of Spinolse, but the manuscript of Spinola having taken

a long time to print, the name Spinolse was published first, so

that I was obliged to preserve it.

14. M. Ghilianii n. sp.—Velntina, iiigresceus vel fusca ;
metanoto,

scutellis, pedibus et abdominis prinio segmento, rufis ; hoc flavo-margi-

uato; thorace lato ; abdominis primo segmento depresso, subpetiolato.

Total length, 18 mm. ; wing, 15 mm.

Size and livery as in 31. Spinolse, but the thorax much wider,

dilated, and the prothorax not quite so angular. The scutel and

post-scutel not parted by a longitudinal groove, but rather by a

sort of indication of a carina. The metathorax shorter than in

the said species, less chubby, more angular. The first abdo-

minal segment a little more petiolate ; its dilatation shorter,

depressed, not so convex, bell-shaped.

Body quite velvety, covered with golden hair. Head black;

antennas ferruginous beneath. Thorax black; hind margins of

prothorax bordered by a rufous line ; tegulas, scutels, metathorax,

legs, and various spots under the wings rufo-ferruginous. Abdo-
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men blai kisb ; the first segment rufous, margined with yellow and

blackish before the yellow band. Wings brownish, dark along

the ens! a.

I. Clypeus black, terminated by two distant teeth as in the

other species.

Mess. a. diff.—This certainly very variable species is quite

similar to M. Spinolse in its size and livery, but the thorax is not

so slender, the head is more inflated, the 1st segment more flat-

tened. It has nearly the fades of a Pachymenes because of the

exceptionally depressed form of this segment, which forms nearly

a campanula] - petiole.

I hilt. Brazil.

I have described the specimen in the Turin museum; it is also

a species of the rich collection of Spinola.

15. M. Mexicana Sauss. (Fig. 11.)—Obscure ferruginea; alis dilute

fuscis; capite et thorace valde punctatis ; clypeo bideutato
;
pronoto

hand angulato scutellis sulco partitis
;
post-scutello carinato-crenulato,

flavo; metanoto rugpso, per sulcum vet foveolam hand marginatum

diviso; abdomine sericeo; primo segmeuto infundibuliformi, apicem

versus Hnea impressa notato; alis infuscatis, cyanescentibus. 9-

Variat. Omnino ferruginea, alis fuscescentibus.

Montezumia Mexicana Sauss. Vespides, I, 94, 14 (1852).

Total length, 20 mm. ; wing, 15 mm.

9. Insect slender. Head and thorax densely cribrose, sha-

greened, rugose. Clypeus pyriform, convex, strongly punctured,

terminated by two little subcontiguous teeth. Between the

antenna 1 is a little carina in form of a T. Thorax lengthened;

protborax slightly retracted anteriorly, very finely rimmed, not

angulate. Scutellum and post-scutel divided by a longitudinal

groove; the post-scutel separated from the scutellum by a deep

furrow and forming a ridge, transverse, crenulate, divided by the

medial groove. Metathorax offering two convex cheeks much
more rugose than the remainder of the thorax, divided by a striate

fossette, which has no distinct margin; the lateral ridges effaced

by the rugosities. Abdomen smooth, shining, sericeous, or vel-

vety; the firsl segmenl at the base subsessile, then funnel-shaped,

convex, having a lengthened depression above; the second seg-

menl moderately larger than the first, its border a little upturned.

The abdomen finely punctured beneath its velvety pile.
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Insect ferruginous. The thorax often varied with black in the

sutures and upon the mesothorax. Antenna? ferruginous, with

the flagellum blackish above, beyond the third article
;
post-scntel

orange
;
(probably often also the wing scale, the posterior border

of the prothorax and that of the first two abdominal segments

sometimes of the same color ; the yellow border of the first seg-

ment, when it exists, is often interrupted.) Legs ferruginous;

wings brown, slightly darkened, with violet and golden reflections.

Var. The thorax is sometimes less lengthened than in the type.

Bess. a. cliff.—I think this species nearly related to M. ferru-

ginea Sauss., which does not appear to have violet wings. It is

near to Mexicana, but the abdomen of this last is a little pedi-

culate and the head more swollen. It is also closely related to

31. Spinolse, but it differs from it by its thorax without angles,

with little margin, by its metathorax slightly attenuate, less

truncate vertically, less excavated, more rounded, less quadrate.

It is very similar also to M. infernalis Sp., with which I cannot

compare it, the sexes not being the same in the two types; the

metathorax is more rugose in Mexicana ?, and not so excavated.

It resembles also the Nortonia tolteca, but is perfectly distinct

from it by its lengthened thorax, as high as wide and not

depressed and widened ; by its violet wings, by its strongly

divided scutels, by its crenulate post-scutel, etc.

Hab. The gulf side of Mexico. I have found a female near

Tampico.

16. M. ferruginea Sauss.—Gracillima, ferruginea dense punctata,

subvelutina; capite pone oculos producto ;
paulo altiore quam latiore

;

tliorace valde elongato, compresso, angusto, inetanoto postk-e producto,

sulco profundo diviso ; abdomine gracili
;

prinio segmento elongato,

depresso; sulco valde impresso partito ; antennarum flagello superne

vel ornnino nigro ; clypeo et capite flavis, vertice ferrugineo-notato

;

abdominis segmentoruin marginibus lituris subinterruptis flavis ornatis
;

alis infuscatis purpureo-nitentibus, costa, prseeipue in apice, ferruginea.

Longit, 19 mm.
9- Clypeo piriformi, apice bispinoso ; mandibulis crennlatis.

Variat. Omnino ferruginea, seu pedibus flavo-variis, vel thoracis suturis

nigris.

. Montezurhia ferruginea Sauss. Vespides, I, 91, 7 (1852).

Hob. South America. Uruguay. La Plata. Patagonia 1 ?.

(G. Claraz.)



124 HYMENOPTERA OF AMERICA. [l'ART I.

This is a distinct species, remarkable by its slender body. Its

nidifieation lias been indicated before in the description of the

genus.

** Body quite Hack.

17. ^3. niion-osa Sauss.—Nigro-cinerea; capite et thorace dense punc-

taii.s
;
prohoto tenuiter marginato ; scutelli parte postica et post-seutella

sulco partitis; metauoto baud attenuate, valde excavato, argenteo birto,

utrinque convexo, rugato; al-domiue dense punctulato, cinereo seri-

cante
;
pedibus auticis partial, ruandibulis, elypeo autennarumque seapo

subtu.s obscure femigiueis ; alis fusco-violaceis costa obscuriore. Long.,

18-22 in in.

9. Clypeo late piriformi, apice dentulis 2 invicem propinquis instructo.

£. Clypeo breviore, longitudiue latitudiui subsequali, late eruarginato

deutibus 2 invicem distantibus instructo; antennaruui uuciuo rufo.

Montezumia morosa Sadss. Vespides, I, 90, 6 (1852).

This species is characterized by its black body, with gray-silky

changes, but without violet-green reflections. The wings are

more or less obscure, with more or less of violet changes. The
metathorax is rather broad, not attenuated; the prothorax not

much angulated. The abdomen is subsessile, the first segment

bell-shaped with a little groove on its superior side.

A male specimen from Mexico, which I cannot separate from

this species, has the thorax a little larger than the specimens

from Smith America.

The inner edge of the mandibles of the male is not lobed nor

indented, but only a little unequal.

Hah. The eastern part of South America. Brazil. Guyana.
Mexico. (I caught a male on the eastern coast of the gulf, near

San-Andres-Tuxtla.)

IS. M. Itlartliac n. sp—Nigra; post-scutello, metathorace abdomi-
nisque IO segmento basi sulfureis; alis fusco-violasceutibus. 9 .

Total lengtb, 17 mm. ; wing, 15 mm.

9. Head and thorax much as in M. morosa. Clypeus covered
with longitudinal punctures; its inferior end formed by two little

teeth separated by a straight border. Head and thorax very
densely sjiagreened; metathorax short, much rounded. Abdo-
men very finely punctured, not so regularly fusiform as in morosa;
the first segment somewhat narrower compared with the second
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one, but having the same form as in morosa and marked with a

subapical sulcosity.

Jnsect black, furnished with a short grayish pubescence. Post-

scutel, metathorax, and first abdominal segment sulphur-yellow;

the latter margined with a black band. Tarsi furnished with a

golden-silky pile having a brownish reflection ; tibial spines rufous.

Wings dark fuscous with dark violet iridescence ; the apex paler.

Hab. Santa-Martha. Antilles.

19. M. Platensis.

Monttzumia platinia Sadss. Vesp., I, 92, 9
;
pl.xv, fig. 3, J

.

Hab. La Plata.

20. M. a Sleeps Sauss.— M. morosa affinis, at corpore paulo magis

tenuiter punctalo ; clypeo longiore, minus rugoso, apiee truncato, bian-

gulato ; thorace paulo breviore; pronoto angulato; mesonoto breviore,

metanoto minus obliquo ; alis apiee et postice pellucidis, basi et iu costa

nigris. 9 •

Variat. Priuio segmento utrinque lineola submargiuali fulva.

Total length, 15 mm. ; wing, 12 mm.

Montezumia anceps Sauss. Vespides, I, 92, 8 (It 52).

Much resembles M. morosa, but in this the clypeus is in form

of a short and wide pear and terminates in a point, parted by a

little notch ; in 31. anceps it is more lengthened, truncate, and

bicarinate, the carina? forming a tooth on each side of the little

inferior border. The wings are hyaline with the costa up to the

stigma dark-brown, this color very soon becuming faint; the

second cubital cell is also less contracted in 11. anceps, which is

also a smaller species.

Hab. South America. Rio Janeiro.

21. M. Aztfeca n. sp. (Fig. 10, 10«.)—Viridi-ccerulea, cinereo-sericea
;

capite et thorace valde punctatis ; abdomine punctulato, nigro; alis

fusco-violaceis.

% . Clypeo infere fulvo-binotato, margine truncato subbidentato ; anten-

narum articulo ultimo deplanato, ferrugineo.

Total length, 20 mm. ; wing, 14 mm.

%. Head short, the width of thorax. Thora*x long, neither re-

tracted before nor behind. Prothorax sharply truncate, rimmed,
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with the angles rather sharp. Metathorax quite rounded, offer-

ing two large dilated cheeks, strongly separated by a wide

channel; the lateral ridges effaced, rounded. Abdomen having

the same form as in M. coerulea, funnel-shaped, but its petiole

much shorter, forming hardly the third or the fourth of the first

seg nt ; this retracts the second as in the Polistes, and carries

a distinct groove above; the second segment having its border

insensibly subreflexed. Head and thorax very densely and

coarsely punctured throughout, of an elegant bluish-green violet,

having metallic reflections and garnished with a whitish pile,

especially distinct on the metathorax. Abdomen shining, black,

with some iridescent reflections; densely punctured, but with a

silky pile, of gray hairs. Legs black; the anterior tarsi at times

ferruginous. Wings brownish, with violet reflections; the ante-

rior edge darker.

% . Clypeus polygonal, widely truncated, covered with a silvery

pile, offering toward the bottom two little arcuate carinae, which

end a1 the two distant teeth, limiting each side of the anterior

margin. The color of clypeus is bluish, like that of the head, but

it is marked on its anterior border with a double, pale, orange

spot ;
the margin delicately black. Antennae black, rolled spi-

rally at the extremity, with the last article flattened, obtuse, and

ferruginous. .Mandibles almost without teeth, offering only some

feeble notches.

Ress. ". diff.—This species approaches the 31. morosa, although

it i< easily distinguished from it by the blue, not black, color of

the thorax and the head its punctures are larger, not so dense;

the metathorax is more channelled and not so excavated; the

scutellum more flattened and parted in its length by a delicate

groove. The first abdominal segment is less dilated above ; its

base is linear, pedieulale for the length of a half line or less,

while with tie' 31. morosa this segment is more sessile.

One mighl confound it also with 31. ccerulescens, of which it

lias much the appearance, except that its petiole is much shorter.

JItih. The gulf side of Mexico. 1 have taken but one specimen

near Tampico.

Observation.—This species is quite intermediate between Sect.

1st and Sect. 2d, its abdomen being rather pediculate.
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B. Head strongly dilated on the vertex behind the eyes, having

(so to speak) an anomalous form. Tlxorax much lengthened :

abdomen often large. The first segment depressed or flat-

tened above and divided by a very distinct groove.

22. M. Brasiliensis Sauss. % .—Praecedentium staturae vel paulo

major ; occipite maxime producto, thorace eodemmodo elongato, sed

antice magis rotundatoet nietanoto paulo latiore, tvuncatiore, foveolato
;

abdomine latiore, segmentia, 1°, 2°, depressis
;
piiino lato, sulco pro-

fundo diviso. Iusecti color oinnino castaneus ; metanoto, lateribus et

antennaruin flagello, nigris. Alis fusco-cyaneis, stiginate ferrugiueo.

Longit, 19 mm.
Variat: Pedibus flavo-variis ; abdominis primo segmento flavo-marginato

;

corpore plus minusve ferrugiueo.

% . Antennis apice uncino parvulo fulvo instructis ; clypeo ferrugiueo

apice emarginato, valde bideutato.

Montezumia Brasiliensis Sauss. Vespides, III, 164, 56 (1854).

Hob. Brazil. Province of the mines. (Typus in inuseo Pari-

siensi.)

23. M. macrocephala Sauss.

Montezumia macrocephala Sauss. Vespides, III, 165,' 57; pi. iv, fig. 3, £
(1854).

Abdomiue maxime dilatato.

Ill this species the male has the abdomen scpiat or flattened,

strongly dilated and depressed; its first segment is parted by a

strong groove, sometimes continued on the -2d segment. In the

female the abdomen is not so flattened down but is slender and of

the normal form. The clypeus 9 is terminated by two small,

rather distant teeth.

Var. Often the clypeus 9, the face, tarsi, and margins of the

abdominal segments become yellowish. On the contrary, the

whole insect often becomes uniformly ferruginous.

Hab. Brazil. (The type in the Paris museum.)

Division PARAZDMIA.

(Sauss. Vespides, III, 166.)

Head much dilated behind the eves; thorax wide and strongly

depressed; metathorax prolonged behind obliquely; its lateral

J Errata.—10th line of the description, instead of " cltssous des antennes"

read: "dessus des antennes."
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rido-es very sharp. Abdomen sessile, depressed; the first seg-

ment wide, sessile, funnel-shaped.

*24. 11. carimiBatfa Spin.—Niger, mandibulis, tarsis et abdomiue fer-

rugineis; corpore polito, fulvo-sericeo ; capite nigro, verbice impressione

post-oculari notato; clypeo biangulato, angulis rufis et utrinque supra

angulos dentulo instructo; thorace depresso, latiore quam abdomen,

superne eonvexo, polito; scutello post-scutelloque deplanatis, hoc

postice angulato, haud truncato, per metanotum involutum; metatho-

race superne eonvexo, utrinque cautlio lateral i acuto, iu medio incisure

eloDgato-quadrata strigataque exarato; ejus marginibus acutis, tenuiter

flavis ; abdomine gracili, priuio seguiento elongato-piriformi, superne

cannula longitudinali part i to ; alis byalinis, succineo-subinquiuatis,

venis fuscis. J •

Odynerns carinulatus Spinola! Acad, de Turin, XIII, 1853, 83, G3.

Montezumia carinulata Saoss. Vespides, III, 166, 58, 9 (nec %)•

Total length, 16 mm. ; wing, 14 mm.

In this species the clypeus is terminated by a little margin,

truncate, with the angles rather salient, but there is somewhat

higher, a sort of depression imitating a fase truncature, forming

also on each side a little tooth-like eminence. The thorax is

wide, depressed, very large if compared to the slender abdomen.

Its upper surface forms a sort of flattened vault, without gibbo-

sities; the scutel and post-scutel are flattened, making the con-

tinuation of this vault with the upper face of metathorax, which

is nol to be distinguished from the posterior face. The latter is

canaliculate with a sort of square notch, bordered with sharp

ridges.

The body is not velvety, but much polished, although garnished

with fulvous hair. (Type of Spinolse.)

Hab. Brazil. Para. (Typus iu museo Spinolse, Taurinis.)

Division PSEUDOZUMIA.

Body depressed. Thorax wide; lateral ridges of metathorax distinct.

First segment of abdomen in lite form of a lengthened triangle, fattened and

longitudinalli/ striate.

Insects Asiatic.

M. indica Sadss. Vespides, III, lo'7
;
pi. ix, fig. 4.—India.
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Gen. MOXOBIA Sa

Lip moderate. Labial palpi composed of three or four articles,

the fourth rudimentary and soldered when it exists. Maxillary

•palpi composed of five articles.

Mandibles lengthened, channelled, lobulate toward the end on

the inner border and terminating in a point as in the Odynerus.

Metathorax excavated. Abdomen sessile, conical or ovoid, not

fusiform.

The Monobia are Odynerina among which the number of

articles of the palpi is diminished and which for this reason

approach the Monlezumia and Synagris. Their bodies offer

different forms, peculiarly varied like the Odynerina, such as :

metathorax rounded, or marginate or bidentate, the abdomen

more or less conic or even rather ovoid, etc.

The buccal organization of the Monobia is evidently the same

as with the Monlezumia ; however, the labial palpi are more

variable, and one sees in these organs the rudiments of the 4th

article more clearly developed.

The Monobia differ from the Monlezumia by their wide and

excavated metathorax and by their abdomen, conical or at least

sessile and not pediculate nor fusiform. Yet here also one meets

intermediate types which form the transition from one genus to

the other; (see the 3Ionobia egregia and variabilis.)

Nevertheless the greater number of species have wholly the

forms of the Odynerus and cannot be distinguished from this

genus but by the dissection of the mouth.

Division I. 1

Labial palpi composed of three article, the 3d elongate.

A. Metathorax bispinose.

1. H. CalifOTllica Sauss.—Gracilis, fermginea, sparse punctata;

metanoto foveolato, utrinque spinoso; antennis superne ultra medium

nigresceutibus ; macula frontal i flava ; vertice nigro, fascia arcuata et

1 Perhaps this division should not be separated from the second, but

not having the insects before my eyes, it is impossible for me to decide.

9
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orbitis ferrugineis ; mesonoti disco nigro, signatures 2 rnfis ;
abdominis

segmentis basi nigris; pronoti et abdominis segmeutorum 1-2 margiue,

tegulis, scmellis, tiuiis et tarsis, flavis; alis fumosis.

Montezumia Californica Sauss. Revue de Zool., xv, 1863.

Total leugtb, 18 mm. ; wing, 13 mm.

%. The slender and lengthened form of Montezumia, but the

abdometo more truncate at its base. Head rather small. Thorax

very little retracted lie fore or behind; metathorax squarely cut,

scarcely prolonged behind the post-scutel ; its posterior face

truncate, excavated in almost all its width, occupied by a vertical

furrow, smooth and shining, slightly striate from the middle

downward;'armed on each side with a strong spiniform tooth;

the inferior borders of the concavity quite trenchant, but the

superior, situated above the spines, completely rounded and

effaced. Scutellum and post-scutel separated by a deep groove

and divided by a longitudinal groove; the post-scutel rather

carinated. Head and thorax smooth, covered with finely punc-

tured spots, the metathorax more strongly punctured. Abdomen

lengthened, but subsessile; the first segment wide, rounded-

truncate at its base, but still less wide than the 2d, which is longer

than wide. All the segments having their posterior border

divided by a little longitudinal groove.

Insect of a bay-ferruginous, with satin-like, slightly glaucous

reflections. Clypeus (£>) convex, polygonal, a little notched in

the arc of a circle and armed with two angular teeth. Front and

vertex black, but a spot above the insertion of the antennae yel-

low. A space behind the eyes and the complete border of the

orbits orange-ferruginous; the two lines which border the summit

of the eyes unite on the posterior part of the vertex, forming a

horse-hoe. Mouth and antennae ferruginous ; these last a little

obscure above in their second moiety and nearly to the end.

Thorax varied with black beneath and along its sutural line-;

disk of the mesothorax black, with a double ferruginous spot; a

little black at the bottom of the concavity of the metathorax and

at the base of the abdominal segments. Wing scales, post-scutel,

and margin of the first two abdominal segments, yellow; the

border of the second a little festooned and narrow in the middle;

the border of prothorax and of the other segments also a little

yellow. Legs ferruginous, with the tibiae and tarsi yellowish.

Wings smoky, with slight violet reflections.
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This doubtless varies much. Its yellow markings are proba-

bly often more developed and the body partly encroached upon

by black.

Bess. a. diff.—This species is remarkable from its slender form

and its metathorax puffed or chubby at the summit. By this

character it establishes itself in the genus Monobia and marks the

transition from the Montezumia.

In its colors it recalls certain Odyneri of the old world (0.

multicolor and allies), and also certain Odyneri of its own country,

such as the 0. annulatus, pratensis, and in fine some Mexican

species, such as the 0. Iturbide. But it differs from all— 1st,

by its abdomen lengthened, not conical; 2d, by its metathorax

which is chubby at its summit on each side of the post-scutel,

because that is a little prolonged behind; 3d, by its labial palpi

distinctly composed of only three articles and the maxillary

clearly of five.

It differs from the M. egregia by its metathorax, chubby at the

summit and truncate, not in a line with the post-scutel, but more

behind; having a smaller concavity and of another form, more

inclosed, and of which the spiniform angles are placed above the

middle.

It approaches more to the M. variabilis in its form, but is

more slender, and the body is not strongly cribrose nor velvety,

as with this species, but smooth, satin-like, with glaucous reflec-

tions.

Hob. Lower California. Taken at Cape St. Lucas by T.

Xantus.

Observation.—With this species the buccal organs are but

little lengthened ; the tongue, the galea, and the maxillary palpi

are quite short ; the labial palpi are slender, the articles long.

2. M. cyanipemiis Guer.

Odi/nerus cyanipennis Guek. Voy. de la Coquille, Ins., 264; pi. ix, fig. 5,

£(1830).

Monobia cyanipennis Sadss. Vespides, I, 96, 2.

Eab. Chili. (Typus in mus. Dom. ftuerin Meneville.)
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B. Metathorax not bispmose.

a. Metathorax with rough angles.

3. yt. silvatica Sadss.—Nigra, punctata; clypeo apice truncato;

uietathoiacia cantbis rugosis hand acutis ; abdoinine sessili, basi trun-

i, prime- segmento secundo sequilato, secuudi margine subcanaliculatc

it vaMe puuetato; mandibulis, macula, froutali et post-oculari, clyp«o,

auteunis basi, pronoto, tegulis maculisque 2 scutelli, ferrugineis ; abd.

1° segmento repande flavo-limbato; pedibus tiavis, basi nigris ; alis

fusco-violascentibus. 9

.

Variat. Corpora plus luiimsve flavo-variegato.

Monobia sylvatica Sauss. Vespides I, 93, 1 ; pi. xv, fig. 7, 9-

Jlnb. Brazil. (Typus in rans. Parisiense.)

This insect closely resembles Rhynchium (Odynerus) dorsale,

but it is somewhat .-mailer. The species seems to be distinct

from this, and I made some confusion with it in my Vespides III,

p. 168.—Compare Odyn. dorsalis, page 2G0, Obs.

b. Metathorax rounded, unarmed.

4. >I. aiDOitiula Sadss.

Monobia anomala Sauss. Vespides, I, 9G, 3; pi. xv, fig. 4 (1852).

Hab. Brazil. (Typus in mus. Dom. Guerin Meneville.)

Division II.

Labial palpi composed of three articles; the 3d carrying at its

extremity a 1th rudimentary article, soldered to the 3d, difficult

to distinguish, embodied with it, and armed with stiff hairs like

the extremity of the 3d.

A. Abdomen conical; the 'first segment wide and. truncate.

Hinder portion of the metathorax bordered by trenchant

ridges and armed on car// side with a dentiform angle.

This type establishes the transition to Odynerus from the

subgenus Odynerus, properly called, to Rhynchium, by its

quadrate thorax and its conical abdomen.

5. ]tl. quail ridcus Linn.—Valida, nigra, capite et tborace valde

punctatis; clypeo piriform], apice £ bidentato, 9 biangulato; abdo-

mine conico; pronoti maculis '.!. post-scutello et abd. priino segmento

supra, albidis
; % minor, clypeo albido.
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Vespa 4-dens Lixx. Syst. Nat. II, 95, 15 (1767).—Amcen Acad. VI, 413

Mueller, Ed. Lin. II, 881, 15.

—

Christ Hymen., 234.

—

Illiger,

Com p. Ins. rarior., 30, 92.

Vespa uncinata Fabr. Syst. Ent., 367, 22 (1775).—Syst. Piez., 259, 31.'

Oliv. Encycl., VI, 685.

Vespa cincla-nigra Degeer. Mem. Ins. Ill, 583, 8; tab. xxix, fig. 12.

Odynerus uncinates Lep. St. Farg. Hym., II, 619, 9.

Odynerus quadridens Say, Bost. Journ., I, 386, 3 ; Ed. Le Conte, II, 766, 3.

Monohia quadridens Sauss. Vespides, I, 97, 4; III, 168.

Monobia uncinata Sauss. Ibid. I; pi. xvi, fig. 1 (bad figure).

• Total length, 20 mm. ; wing, 17 mm.

Large. Head densely punctured, often presenting on the

vertex a little depression. Thorax densely punctured
;
prothorax

with a slender margin; mesothorax offering above the scutellum

two distinct grooves; scutellum feebly convex, but little divided,

post-scutel subdivided, not crenulate; metathorax slightly re-

tracted, offering on its posterior face a subconcave furrow, very

finely striate, distinctly margined (at least at bottom) and armed

on each side with a spine. (The upper ridges are often a little

effaced by the punctures.) Abdomen smooth, ovalo-conical,

covered with fine scattered punctures; the first segment perfectly

sessile, truncated before, punctured on its anterior face, as wide

as the 2d and divided by a groove on its upper face ; the 2d

quite strongly punctured with separated points, more and more

dense toward the posterior border.

Insect black, shining; two great spots on the prothorax, the

post-scutel and the first segment of the abdomen above, whitish.

Wings of a black violet.

9. Clypeus black, pyriform, punctured, terminated by two

dentiform, diverging, carinated angles.

% Clypeus whitish, margined with black, terminated by two

separated teeth, divided by a wide slightly concave border.

Antenna? terminated by a hook.

1 The description of Linneus is incomplete, that of Fabricius touched

with error, and the name has two typographical faults in the Syst. Piez.

Yet there can be no doubt regarding the species. Linne has counted a*

teeth the two angles at bottom of metathorax which receive the articulation

of the abdomen. Fabricius does not notice the metathoracic teeth,

doubtless because the abdomen, raised and pressed against it, concealed

them from his sight.
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Var. Scute] and metathorax with two whitish spots.

Ress. a. diff.—The Monobia i-dens is very difficult to distin-

guish from the Odynerus Udens; however, one can always

recognize it— 1st, by its clypeus armed with two teeth %, with

two salienl angles ?; 2d, by its abdomen, punctured more

strongly and throughout, especially on the anterior face of the

firsl segment and upon the second which does not offer an arcuate

band of strong punctures along its border; 3d, by its maxillary

palpi which have but five articles and the labial having the 4th

ie rudimentary and soldered upon the third. Compare also

Odynerus quadrisectus.

Hah. The United States. A species common iu all the

eastern pari of the country.

I possess a greal cumber of specimens taken in all the Eastern

3, in New England (Norton), in Illinois (Walch, Kenni-

in Tennessee (Freudenreieh-Falconnet, Fuchs), in South

Carolina, Louisiana (author), Florida (Norton).

B. Abdomen ovalo-conical ; the first segment more rounded, less

truncate, less sessile. Metathorax rounded; its concavity

not bordered above by trenchant ridges.

a. On each side of metathorax a dentiform angle.

6. M. auglllosa Sauss.—Valida, nigra, punctata; clypeo J piriformi,

punctato, in fere striato, subbicarinato, apice biangulato, % apice

truncato ; metanoto velutino, bidentato, excavatione punctata instructo,

nullomodo acute marginata; abdomine ovato-conico, sericeo, metanoti

angulis utrinque fascia lateral] aurantiaca; genibus, tibiis et tarsi

s

prsecipue ant it is, testaceo-variis ; ali.s fusco-cyaneis.

£ . Ant. Minis subtus ferrugiueis, scapi fascia flava ; tarsis subtus sulfureis.

Monobia angulosa Sauss. Vespides, I, 98, G; pi. xv, fig. 5 (1852) ; III, 109.

Total length, 23 nun. ; wing, 18 mm.

Large. Clypeus strongly punctured, almost in stria'; piri-

form, at the extremity truncate, almost biangulate. Between the

antennae is a kind of tubercle, grooved above. Metathorax form-

ing mi cadi side a compressed tooth
; the concavity a little striate

and punctured, but the superior edges effaced ; roughly punctured.

lb ad and thorax densely punctured ; the metathorax very rugose

above. Abdomen conical as among the true Rhynchium, shining,

punctures scattered; the border of the 2d segment and the fol-

lowing on the contrary very densely punctured, dull.
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Body black with gray-silky reflections. Two spots on meta-

thorax prolonged as lines on the inferior ridges, pale orange-yel-

low, or yellow. Wings black, with violaceous reflections. (Mexico.)

Var. a. Tarsi and anterior tibias rather ferruginous. The first

abdominal segment adorned on each side with a yellowish margin.

(Brazil.)

b. Mandibles and extremity of clypeus brown ferruginous.

c. Metathorax black ; only its inferior ridges yellow. (Surinam.)

d. The metathoracic cavity more or less punctured.

%. Smaller. Clypeus black, punctured, rather short; its infe-

rior border broadly truncate, or a little concave with its angles

rather projecting. Antenna? slender, armed with a terminal

hook; beneath ferruginous; the scape with a yellow line. Often

a yellow spot between the antennae. Anterior margin of pro-

thorax rather concave. The angles of the metathorax blunt.

Wing scales brownish. Tarsi sulphur-yellow, with a brown line

on their superior face. (Brazil.)

Bess. a. diff.—This is sufficiently distinguished from M. bian-

gulata by its more rugose clypeus and the punctuation of its

abdomen, for in this the border of segments 2d and 3d is

shining, testaceous ; and the segments 3d-5th are not more

punctate than the 1st and 2d.

Hab. Mexico (Orizaba) and South America.

1. M. Mangtilata n. sp. (Fig. 12, 12«.)—Valida, nigra, punctata; M.
angulosce affinissiuia ; metanoto valde exc-avato, foveola nitida tenuiter

punctata instructo et utrinque angulato ; macula frontali et subalari,

puncto post-oculari, maculis 2 metanoti fasciaque intemipta in pronoto

et abdominis segmentorum margine 1, 2, fulvis ; alis fusco-cyaueis.

Total length, 19 mm. ; wing, 16 mm.

9. Large. Head and thorax cribrose with punctures; meta-

thorax velvety, offering a circular concavity, deep, smooth, and

finely punctured, but which is not bordered at the summit except

by some depressed ridges ; on each side a sharp dentiform angle

is placed without the concavity. Abdomen smooth, sericeous,

ovalo-conical ; the first segment a little narrower than the second,

rounded ; the 2d and 3d segments both offering along their border

a line which forms a separation like a second border.

Insect black, clothed with a fine gray pile. Scape of the

antennae more or less ferruginous beneath. A spot on the face,
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a point behind the summit of each eve, two spots or an incomplete

border on prothorax, a spot under the wing and two on meta-

thorax, pale yellow; first abdominal segment ornamented with a

border of the same color, interrupted in the middle and extending

along the sides; the 2d and 3d having their border brownish, the

2d beyond being ornamented with a pale yellow border, inter-

rupted and subraarginal. Coxae 2d and 3d spotted with yellow;

anterior tibiae and tarsi varied with ferruginous; the hair of the

legs a little golden. Wings brown, with violet reflections.

Ress. a. diff.—This Monobia differs from M. angulosa by its

clypeus, which presents a flat surface, bordered by two little

arcuate, convergent ridges, which end in meeting the two denti-

form terminal angles of the clypeus, which approach nearer than

with the M. angulosa, where the ridges are straight; 2d, by

the deeper concavity of the metathorax ; 3d, by the structure of

the border of segments 2, 3, of which one sees uo trace in the

M. angulosa.

Hah. The torrid parts of Mexico.

8. JI. liigripeimis n. sp.—Valida, nigra, valde cribrata ; clypeo 9
apice bidentato, fulvo-marginato ; metaiioto rugoso, bidentato, foveola

punctata, sed hand acute marginata instructo, alis nigris.

Total length, 20 mm. ; wing, 15 mm.

9. Large. Appearance of a Rhynchium. Clypeus pyriform,

convex, cribrose with coarse pits, terminated by two dentiform

angles. Head and thorax densely and coarsely cribrose ; back

couvex; anterior margin of prothorax crested; post-scutel punc-

tured above; its posterior face coinciding with the truncation of

the metathorax. This last rugose; its concavity distinct, punc-

tured, but not inclosed; its upper edges effaced by the rugosities;

on each side is a spiniform tooth. Abdomen conical, very densely

punctured, velvety
;
the first segment nearly as wide as the second,

anteriorly truncate, but not presenting any distinct edge; the 2d

moderately long; those following not being more strongly punc-

tured.

Insect entirely black, velvety; its hairs black; the feet only a

little grayish; a spot on upper part of mandibles and a line along

the latero-inferior borders of clypeus, tawny. Wings black, their

terminal border only, a little whitish.

Ress. a. cliff.—This insect much resembles the Monobia api-



MONOBIA. 137

calipennis and is distinguished from it by the two spines of the

metathorax, by the post-scutel without any crest, by its wings

of which the extremity has but very little white, etc.

Hab. The hot regions of Mexico. I have taken a specimen

near Tampico.

b. Metathorax without distinct spiniform angles.

9. M. apicalipemiis Sauss.—Nigra, capite et thorace densissime

puuetatis ; abdomine ovato, velutino, tenuiter punctato, segmentorura

inargine paulo distincti.as et densius punctato; capite satis minuto

;

clypeo truncato, subbidentato ; thorace antice paulo coarctato, biangu-

lato
;

post-scutello paulum transversiui oristato, postice truncato;

metanoto lsevi, truncato, lato, rugoso, in medio foveola lsevi instructo,

sed ubique rotundato, can this nullis, et nullomodo bidentato; clypeo,

mandibulis, spatio post-oculari, antennarum scapo subtus, tibiis anticis

antice, tarsis anticis apice unguibusque, rufis ; alis nigris, apice albidis.

J . Longit, 16 mm.

Monobia apicalipennis Sauss. Vespid., I, 98, 5
;
pi. xv, fig. 6 (III, 168, var.?)

Hab. South America. (Typus in actoris museo.)

This species differs from the M. nigripennis, by its strongly

angulate prothorax and by its rounded metathorax.

(I found in Mexico one of the Apidse which could very easily

be confounded with this Monobia.)

C. Abdomen slightly fusiform, enlarging as far as the extremity

of the 2d segment; the 1st segment a little funnel-shaped,

divided by a feeble longitudinal groove. Thorax lengthened.

These insects have the appearance of Montezumia and one

would readily confound that with those of this genus, were it not

for the rudiment of the 4th article of the labial palpi. They form

the transition from Montezumia, and one can almost class these

with that genus from the formation of their body; however, the

structure of their palpi, their sessile abdomen having the first

segment in form of a bell rather than funnel-shaped and above all

their metathorax excavated and bidentate, assigns them their

place among the Monobia.

1©. HI. variabilis n. sp.—Ferruginea, dense punctata ; clypeo subbi-

dentato; metanoto ferruginoso, foveola striata et utrinque dente instructo
;

abdomine basi angustiore, segmento primo rlavo-limbato ; capite et

mesonoto nigro-variis ; alis obsouris, violascentibus.

Total length, 18 ram.; wing, 15 mm.
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9. Forms of a Montezumia. Clypeus pyriform, strongly

punctured, bicarinate laterally, terminated by two angles or teeth.

Head and thorax very densely punctured; vertex offering a

depression on its hinder part. Thorax rather elongate, slightly

velvety : metathorax extending a little beyond the scutellum,

very coarsely and densely punctured above, wrinkled, velvety;

ii - concavity striate, limited by edges, not very apparent, because

of the convex form of the two superior cheeks of the metathorax
;

and offering on each side a dentiform angle. Abdomen silky,

almosl velvety, punctured; its width augmenting as far as the

extremity of the 2d segment; first segment narrower than the

second, slightly funnel-shaped, and divided above by- a groove;

margin of the 2d a little bordered aud densely punctured, as also

(hose following.

Insect ferruginous. Antennae black above in their second

moiety : face varied with black; forehead and vertex black, with

a ferruginous are. Thorax varied with black beneath; mesotho-

thorax varied with black above on a red ground (or black varied

with ferruginous); abdomen fulvo-velutinous, silky; base of 2d

segmenl obscure; border of the 1st yellow. Wings brown, with

golden and violet reflections.

Ress. a. diff.—Tills species much resembles the M. egregia, but

the 1 >t segmenl of the abdomen is longer and the intrathoracic

concavity is smaller and less flattened. The metathorax is more

convex at summil and the thorax is more punctured. The colors

arc without doubt, variable. It has much the same form as M.
califorinra, but the body is much more punctured; the abdomen

ly so.

Hab. .Mexico. Oriental part. I caught a ? in the valley of

Cordova.

II. M. egregia Sauss.—Staturse M. variabilis et illi con form is ; dense

punctata; metanoto supra minus convexo, foveola latiore, valde striata

utrinque dente armata; abdominis priino segtnento breviore, antice

truncate; capite, thorace et abd. primo segmento, nigris ; segmentis

reliquia rufis
; clypeo, mandibulis, autennis, orbitis et in vertice fascia

arcuata, pronoto, seutellis, tegulis, lineolis 2 mesonoti, macula subalari,

linpclis 2 in metanoti canthis, tibiis, tarsis abdominisque segmentoruin
limbo, anrantiacis ; alis ferrugineis. £>.

Variaf. Pronoto flavo-raarginato.

Monobia eyreijia Sauss. Vespides, III, 168, 60; pi. iv, fig. 5, 9 (1S54).

Hab. The Antilles?
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Gen. KORTOKIA (Mrai).

Mandibles lengthened, dentate or lobate.

Lip and jaics lengthened ; labial palpi composed of four

articles ; the first three armed with long hairs ; maxillary palpi

composed of six articles.

Glypeus pyriform, truncate or emarginate.

Abdomen having its first segment retracted, funnel-shaped or

subcampanulate, subbidentate in the middle.

Metathorax short, convex, its groove shallow, flattened behind,

its lateral edges distinct.

The remainder as in the Montezumia.

This type establishes the transition of Odynerus to Eumenes.

The organs of the mouth are almost the same as in Eumenes

and Odynerus, but the body has the form to which it inclines in

Montezumia, the first segment being funnel-shaped, not sessile, as

in Odynerus, but hot contracted into a petiole as in Eumenes.

1. IV. intferisaedia Sadss.

Odynerus intermedins Sauss. Vespides, I, 155, 39; pi. svii, fig. I, III, 224

(1852;.

Hab. Southern Europe.

2. N. synillBOl'liltia Sauss.—Nigra, nitida, dense punctata; clypeo £
subeuiaiginato, % integro flavo; antennis subtus ferrugineis, scapo %
fascia flava ; mesonoto bisulcato, metanoto medio foveolato, pionoto

medio abdominisqne segmentorum limbo £ 1-3, 9 1> 2, limbo, flavis

;

segmentis 2, 3 margine subreflexo; tibiis et tarsis flavis; alis fusco-

violaceis.

Odynerus symmorphus Sadss. Vespides, III, 246, 119 (1854).

Total lengtb, 17 mm. ; wyig, 14 mm.

9. Clypeus black; oval, convex, punctured; its inferior border

channelled, terminated by a slender and shining, subemarginate,

subbilobate lamina ; between the antenna? a little transverse

tubercle or carina. On the vertex is a transverse depression.

Thorax moderate, ovate. Head and thorax punctured and

clothed with a ferruginous pile; mesothorax marked on the

posterior part of its disk with two or four longitudinal grooves;
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metathorax small, very strongly and densely punctured, offering

in the middle a little excavation, distinctly striate. Abdomen

smooth, shining; the first segment funnel-shaped, subcampanu-

late, subpediculate, bidentate, strongly punctured and divided

above by a distinct groove ; border of the second and following

segments densely punctured; the margin of the second and third

slightly upturned.

Insert black, shining. Antennae ferruginous beneath. Wing

scales ferruginous, at times marked with yellow. A point behind

each eye, a mark on middle of prothorax and border of segments

1, 2, yellow; the border of the first enlarged in the middle;

border of third segment piceous; tibia; and tarsi yellow. Wings

of a transparent brown, with beautiful violet reflections.

% . Clypeus wide, truncate, yellow. A mark on the front and

a line on the scape of antennae, yellow; their hook ferruginous;

the third abdominal segment often bordered with yellow.

Var. No spot on the front, nor yellow border on the second

abdominal segment (Florida).

I/<ih. The eastern United States, Florida, New York, Con-

necticut (3 ?, 3 %, E. Norton).

o. X.Tolfeca n. pp. (Fig. 13, 13a.)—Ferruginea, fulvo-liirsuta, sparse

puuetato-cribrata; clypeo bidentato; thorace 9 dilatato, latissimo,

inaximo, depresso
; % normali; abdomine velutino, punctato, primo

segmento infundibulifornii, supra linea impressa paitito ; secundo duplo

latiore, margine reflexo ; antenuis ultra 4m articuluin supra nigris ; alis

ferrugineis, frequenter cyanescentibus.

Variat. Vertice, mespnoto, thorace subtus, abd. segmeutis basi, nigris
;

seginentis flavo-limbatis ; corpore flavo maculate

% . Minor ; clypeo polygonali, flavo ; antenuaruui uncino ferrugiueo.

9 . Total length, 22 mm. ; wing, 17 mm.
% . Total length, 18 mm. ; wing, 13 mm.

?. Insect very stout, wide and depressed. Labial palpi com-
posed of four articles; the fourth quite small; the maxillary, of

six articles, the 2d and 3d long and slender; the last three small.

Clypeus pyriform, wide, punctured, offering two little obtuse

mammillae; its inferior margin thinned, armed with two little

separated lamellate teeth. Between the antennae is a transverse

carina, almost forming a little tubercle. Thorax strongly de-

pressed, very wide, much wider than high, wider than the abdo-

men. Scutellum and post-SCUtel flat and depressed; metathorax
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rounded ; its cheeks, not dilated, separated by a cavity without

distinct margin; on each side of nietathorax, the lateral edge is

quite distinct. Head narrower than thorax. Abdomen strongly

retracted at the base of the second segment; the first subpedicu-

late at the base, and suddenly enlarged, parted by a feebly exca-

vated line near its border; second segment and often the third

having their border feebly upturned. Head and thorax shining,

wholly cribrose and throughout bristling with a thick tomentose,

orange, or ferruginous pile. The punctures are a little separated

and the nietathorax hardly rugose, but shining and punctured,

like the rest of the thorax. Abdomen velvety, satin-like.

Insect ferruginous; some varying black colors in the sutures

of the thorax and on the vertex. Antennas black above, beyond

the fourth article. Mesothorax often black with two ferruginous

lines, either arcuate or terminating with a hook. Base of the

abdominal segments often blackish and their border often yellow.

Legs ferruginous with the tarsi yellowish. Wings ferruginous,

washed with gray, with their terminal border margined with

brown, and brilliant with beautiful golden reflections. Wings
ferruginous or grayish, with purple reflections.

% . Smaller ; offering nothing very striking'in form, the thorax

not being inordinately wide as in the 9; puncturation a little

stronger. Face offering a little vertical carina, which extends to

a little frontal tubercle on the clypeus ; nietathorax more rugose,

garnished with a pile of gray hair; body a little .less hirsute,

thorax shorter; abdomen more slender; the first segment more

lengthened, almost pyriform ; more strongly punctured.

Clypeus yellow, polygonal ; its inferior border with two little

separated teeth. Hook of the antennas ferruginous ; orbits often

bordered with yellow, scape of the antenna? often yellow beneath.

Face, vertex, mesothorax, and middle of nietathorax often black;

border of the second and third segments strongly upturned ; all

the abdominal segments bordered with yellow. Whigs subhya-

line or amber colored or smoky, with violet reflections.

Var. 9£.

—

a. The thorax underneath black; abdomen either

ferruginous or having the segments bordered with yellow.

b. Black ; mandibles, lip, a spot beneath the antennas, and a

line behind the eye, yellow
;
prothorax ferruginous, with a yellow

mark in the middle ; two dots on the-scutel and post-scutel yel-

low; nietathorax ferruginous on both side, with its inferior edges
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yellow-; border of segments 1-3 yellow, the following ferruginous;

the sides of the second segment chestnut-brown or ferruginous.

(Cordova.) The colors are very variable.

c. (Highly-colored livery.) Forehead and vertex black, with a

yellow spol between the antennae. Thorax blackish or black,

with the prothorax, two lines on the mesothorax, two spots or a

band on the scutel, and the sides of metathorax, rufous; post-

scutel yellow. The first abdominal segment blackish, with two

rufous spots, or a band, and the hind margin yellow ; the rest

of the abdomen brown-rufous, with yellow margins. Feet black

at base. Wings smoky, of a blackish-yellow with a golden

reflection.

—

%. Clypeus yellow, with a rufous shading.

Ress. a. diff.—The females are remarkable for the flatness of

the scutels and of metathorax; for the separated punctures and

the body hirsute with tawny hair almost as among the hairy

insects. As regards color this exactly resembles the Odynerus

tuberculiceps, and approaches very much the Montezumia Brasili-

ensis and macrocephala in form and in the ferruginous color.

Hub. The hot and the temperate regions of Mexico. I have

taken diverse specimens of this interesting insect in the valley of

Meztitlan (eastern Cordillera), at Morelia, and at Pazcuaro

(Michoacan).

Gen. RnYNCIIIUM Late.

chium Simnola, Latr., Say, Lep., St. Farg.

Rfiynchium Sauss.

This genus is so unnatural, that if one did not feel the necessity

of separating as many species as possible from the large genus

Odynerus, I should have abandoned it,

Indeed the Rhynchium only differ from the Odynerus by their

large size, in the conical form of the abdomen, and in the length-

ening of the maxillary palpi, of which the second and third joints

are long and slender, while the last three taken together are not

longer than the third. P>ut this latter character seems to accord

rather with the large size of the insect than with its peculiar

form Several Odyneri have a tendency to this, as for instance

the 0. luctuosus, which, however, differs in having the first seg-

ment shrunken and the abdomen not conic. We cannot say,

therefore, where the genus is to be limited.

As to the conic form of the abdomen, it is met with in a creat
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number of species of true Odynerus, of which, however, the pal-

pular articulations diminish quite regularly in size from the first

to the fifth (0. truncatus, 0. nasidens, etc.), so that this forma-

tion is not sufficient to characterize the genus.

The true Bhynohium belong especially to Africa. I know in

America but one species which can figure in this group ; it is the

Bh. dorsale Fab., but even this species has not entirely the same

palpi with the Bhynchium, for the last three articles are too large

and the third is relatively too short. The Odynerus luctuosus

might from its palpi figure as well in the genus Bhynchium, as

the Bh. dorsale.

Beside this, if the smallness of the last three and the lengthen-

ing of the second and third palpular joint should separate

generically the insect so distinguished, it would be necessary to

form quite a corresponding genus of the great African and Asiatic

Eumenes (vide Saussure Vespidse, I; pi iv, fig. 2, b), and sepa-

rate generically,/. i., the E. conicus from the E. coanguslatus
y

which would be an impossibility. I see, therefore, no need of

adopting the genus Bhynchium in the description of the Ameri-

can fauna, the utility of doing which appears the less as it would

only free the genus Odynerus from one species. I have conse=

quently left this species in the latter genus. 1

1. Rll. dorsale Fabk.—{Vide Odynerus dorsalis, p. 257).

Gen. ODYNERUS Latk.

Abdomen sessile or subsessile. Labial palpi 4-articulate.

Maxillary palpi 6-articulate. Mandibles elongate, as in Eu-

menes, more or less toothed. The second cubital cell not petio-

late.

This genus may be distinguished by its elongated mandibles and

sessile abdomen. In numerous species, however, the abdomen is

subpedunculate, that is, the first segment is rather funnel-shaped,

1 In my Studies on the Families of the Vespidce I also described as an

American Rhynchium the Rh. limbatum, p. 117, 27; pi. xv, fig. 10 (not 9).

But tliis type, now in my possession, in consequence of the acquisition of

the collection of the late M. de Romand, appears to me incontestably

Asiatic. Like many others in this collection, it bore a wrong label.
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bul never as much petiolated as in Eumenes, the base only of the

first segment being slender, if at all, while its extremity always

envelops the base of the 2d segment. The form of the different

parts of the body i.- quite variable. The thorax is short or elon-

gate angulate or rounded, the abdomen may be thick or slender,

quite conical and sessile or sessile and not conical, but ovate and

cylindrical ;
it becomes also subpetiolate, the first segment being

inure cup-shaped or campanulate. The abdomen is also often

attenuated anteriorly and posteriorly, which makes it spindle-

shaped, etc. Several of these forms make transitions to other

genera. In Odynerus, as in all the genera with more or less

ile abdomen, the styliform appendages at the end of the poste-

rior tibiae are not as much developed as in the petiolate genera.

The exterior spine of the hinder femora is always small. The

Odynerus are distinguished : from Alastor by their wings, which

have the 2d cubital cell not petiolate upon the radial cell; from

Pterochilus by their labial palpi, comparatively small and not

pectinate or feathery; from Muntezumia by a different facies and

by the composition of their palpi; from Monobia only by the

formation of the palpi.

It is to Nbrtonia that these insects have the most similarity.

They differ by their less petiolate abdomen (really not petiolate)

and by the emarginate or variable metathorax, which in Nortonia

remains as in Eumenes, convex and stubbed.

Nevertheless it would be difficult to set a distinct limit between

Odynerus and the most closely allied genera. = Ex.:

—

Transitions to Alastor.—<-In most species of Odynerus the 2d

cubital c<ll has a little radial edge which makes it very distinct

from Alastor, but in some intermediate types the 2d cubital cell

becomes quite triangular, only touching the radial cell with its

anterior angles. This is really quite a transition to Alastor, but

we keep the intermediate types in the genus Odynerus, reserving

Ibr the 'genus Alastor only the species in which the 2d cubital

cell is distinctly petiolate upon the radial cell.

Transitions to Pterochilus.— In the subgenus Epipona, the

thorax Income-; short and rounded, the abdomen oval and de-

pressed. The whole insect assumes quite the appearance of a

Pterochilus and can only be distinguished by its normal labial

palpi.

Transitions to Monobia.—As said above, the. two genera can
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only be distinguished by the composition of the palpi, which are

not 4- and 6-jointed in Monobia, as in Odynerus.

Transitions to Montezumia.—A few Odyneri take the appear-

ance of Montezumia, the first abdominal segment becoming quite

funnel-shaped (0. tapiensis, etc.). In this case they can only be

distinguished by the examination of the palpi. But in general

the facies is very different in Odynerus.

Transitions to Nortonia.—A number of Odynerus have the

abdomen subpetiolate, the first abdominal segment becoming

elongate. This is especially the case in the species of the sub-

genus Odynerus, Division Hypodynerus. These form a regular

transition to Nortonia, and are only distinguished by their

appearance and more angulate metathorax; the first segment has

also a more triangular, depressed, and gibbous form, not being

funnel-shaped in the same way. In Nortonia it is properly

funnel-shaped. In Hypodynerus a sort of petiole only is formed

by the anterior face of the first abdominal segment. Nortonia is

quite intermediate between Odynerus and Eumenes, while Hypo-

dynerus quite connects itself with Odynerus by decided transi-

tions, and has the thorax very different from Eumenes. Indeed

in Nortonia the petiole cannot be doubted when the abdomen is

elevated; while in Hypodynerus, when the abdomen is raised,

the anterior face of the first segment is applied against the meta-

thorax and fits against it, and one can only see the upper face of

the segment, which is quite transverse and which causes the

abdomen to appear quite sessile.

Though it is not possible to define a trenchant limit between

Nortonia and Odynerus, yet as the most changeable types are

not American, it would be superfluous to insist upon this point.

Geographical distribution.—The genus Odynerus is much the

greatest among the Vespidre, and, in a philosophical point of view,

one might take it for the stem of the family.

Judging by the numerous species which have been found in the

countries already explored ; by the number known in North

America and in Europe; by the numerous species which have

resulted from my researches in Mexico (although I could only

give to it very little time), and by what other travellers have

brought from various parts of the world, it is beyond doubt that

there exist more than a thousand species of Odynerus, and

10
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perhaps nearly double this number, for there is no region of the

globe which does not offer an abundance of these insects.

Therefore the prospect of the future leads us to see riches

which by their very abundance will bring the entomologist to

desperation in keeping the genus Odynerus out of a general chaos.

Among the so various forms of this group, some are charac-

teristic of general zoological groups, which form natural subdivi-

sions of the genus. These forms present themselves on several

continents and are not peculiar to all the species of one continent,

Other forms are, on the contrary, so to speak, mere geographical

impressions, which belong to particular regions of the globe,

which stamp their character upon all the species of those locali-

ties, through all the genera, but are not to be found in other

countries.

Examples of modification in the first way.—(General zoologi-

cal modification, special to one or several genera, but not peculiar

to one country.)

a. The mollification of the first segment of the abdomen, taking

a transverse suture (subgenus Aix-ish-ocerus and Symmorphus)

is to lie found on the whole globe. It forms quite a zoological

group, repeated in Odynerus and in Alastor.

b. The modification of the antennae of the males simple, not

taking a terminal hook. This is to be found amid the ()<l>/ncri

with a sutural first segment, in Symmorphus. The Symmorphus

arc spread over the northern hemisphere, mixed up with Odynori

having hooked antenna?.

c. This same character of the % antennas destitute of a hook

appears also in the true Odyneri, where it forms the division

Pachodynerus, but in those insects it, is already a more geogra-

phical character, for the Pachodynerus is a special American type

spread over the new continent, and is particularly abundant in

the central parts. But, though quite American, it is not exclu-

sively a geographical group, for in America it is mixed with

Odyneri of other groups.

This same character also presents itself and much in the same

way in the genus Eumenes where it forms the Division Omicr&n,

resuming the species with simple % antennae and has just the

same geographical type as Pachodynerus, being only American,

but also mingled in America with the hooked Eumenes. This
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character is a regular zoological one, for it advances together with

a thick and short thorax in both genera,

Examples of the second modification.—(Local geographical

modification, not peculiar to one or several genera, but quite

special to one country.)

a. As a very striking example in this way, one could hot choose

better than in the group of Chilian Yespidse. This forms quite

a remarkable collection of species, all having the same very

striking appearance. Indeed, all the Chilian Yespida?, to what-

ever genus they belong, have the same peculiar livery; black,

with long black hair and whitish ornaments; with rufous or black

feet, rufous wings obscure at the apex. This livery (with its

varieties) is so striking, that one may at the first look distinguish

a Chilian species, and this facies is to be found in all the genera.

Odynerus, Gayella, Ctenochilus, Alasto?', etc. The forms of the

body, although quite variable, are also very characteristic in their

appearance. In the Chilian true Odynerus they even become so

very peculiar that we have been forced to make for them the

Division Hypodynerus. Nevertheless this is not properly a

zoological group, as it is again found in all the genera, but is

evidently only a stamp of the country which every species of any

genus seems to receive when it has the citizenship of that

country.

b. The species which populate the continuation of the same

region in the north, that is, the occidental side of the Andes of

Ecuador and New Granada, have also a peculiar facies, still

similar to that of Chili, but more approximate to the common

type of Odynerus. They are still hirsute with long black pile,

black-velutinous, but the ornaments are golden-yellow; the wings

are no longer ferruginous. The same character is also apparent

in other genera (f. i. Pachymenes ventricosa).

c. In the Antilles the Odyneri are more marked, and have

common forms. They take a rich livery, with numerous orange-

yellow bauds and spots. The same modification may be noticed

in all the other genera of Yespida? in this region, even in the

social wasps.

d. In the Mexican region there are to be found types, with

dull rufous colors and with the margin of the 2d abdominal seg-

ment channelled and reflexed ; the Stenodyuerus become quite

abundant, with a velutinous body (0. huastecus, otomitus, etc),
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or very elongate, naked, with white ornaments (totonacus, chi-

,./,,„, ). But numerous species have also the normal

forms.

e. In the United States, oriental side, the Odyneri and all the

Vespidae take the sane' characters as in Europe, as to forms and

coloration ;
except that the wings are more obscure.

f. In tin- prairies of the southwest, the colors grow pale; the

black passes into ferruginous.

g. On the occidental coast the yellow^ ornaments become

brighl sulphur-yellow and extend over a great part of the body.

These considerations of the geography of the species, and con-

|y ,,ii the modifications which follow their distribution, have

I,cm too much neglected np to this day. They have a high

importance in the study of the origin of species, and they require

the attention of entomologists, who alone can fix them, for only

those who have much to do with numerous insects can make the

frequent and minute observations which enable one to generalize

rules of any value. And if entomology does not do its share in

helping to elucidate the questions of natural philosophy, it will

be a mere amusement of amateurs and will fall to the lowest rank

of the science.

Classification.—Notwithstanding the vastness of the genus

Odynerus and the various forms which it offers, one cannot well

arrange its species according to Sections, which are easy to dis-

cover. This results, first from the multiplicity of the transitions

which almost insensibly ally each form with several others, and

often conduct from one form to another in various ways; it results

also from the multitude of details of form which make their appear-

ance in the siino series, creating a great perplexity in subordi-

nating the characters to a system. Far from being able to

establish large divisions, to be subdivided according to a regular

succession, one gets lost in numberless details and exceptions

which quite disorganize the subdivisions, so that it can only be

defined by loose indications in which the reader becomes lost.

This I must say for excuse, if 1 have not given better character-

ist ics.

The evil would be perfectly irremediable in a general system

of the Odyneri, in which the complication would become quite a

sort of chaos, as each continent possesses its series of special

forms, with numerous ramifications, beside the general series



ODYNKRUS. 149

common to most parts of the globe. The evil is much less if

the fauna of one continent only is considered.

The only groups which can be well defined arc the four

subgenera which Wesmael has indicated and which we have

adopted in our Etudes sur la Famille clcs Vespides. 1 These sub-

genera we are obliged to subdivide again to justify the arrange-

ment of the species, but it is prudent to say that these subdivisions

are very artificial, and that one must not trust too much to the

definitions of them, because of the difficulty of involving in them

all the exceptional forms, as well as of giving a true description

of the details of the forms.

Definition rf the subgenera.

A. First abdominal segment parted by a transverse suture.

a. First abdominal segment rather funnel-shaped, parted by a deep

longitudinal groove; antenna? of the males simple, that is, without

a terminal hook. Symmorphus.

h. First abdominal segment truncate at base, not parted by a deep

longitudinal groove; antennae of the males terminated by a hook.

Ancistrocerus.

B. First abdominal segment with no transverse suture.

c. Thorax more or less square anteriorly ; abdomen conical, oval-conical

or spindle-shaped. OdynerUs.

d. Thorax more globular or oval, rounded posteriorly, not very square

anteriorly. Abdomen oval, subsessile, more or less depressed, having

the same form as in Pterochilus (sublenticular). Epiponus.

The last two sections rather overlap each other: those precede

ing are more defined and easier to distinguish. All of the four

subgenera are .represented in North America. The 4th is the

only one which has not yet been discovered in South America.

Although these groups are not sharply defined, their respective

'representatives can be easily distinguished by the eye, if one is

thoroughly familiar with their facies. The only very embar-

rassing types are those which unite Odynerus with Epiponus,but

they are not American.

Determination of the species.

We must here say, that, the most important specific characters

of the Odyneri being in the metathorax, the insects must be pre-

pared with the abdomen bent downward, so as to leave the hinder

» Comp. this work, vol. I, p. 118-121.
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face of metathorax quite free, and with the wings removed side-

wise. If not prepared in this way, it is impossible to determine

them with certainty. Before all things, one must thoroughly

acquaint himself with the characters of the metathorax, which I

will briefly repeat fur this purpose. 1

In the most characteristic type, the metathorax is truncate,

together with the post-scutel; its hinder face is excavated, and

the excavation or lander plate is angulate, forming on each side

a lateral dentiform angle. 2 The concavity is also margined with

sharp ridges.—The ridges running from the lateral angles up to

the angles of the post-scutel are the superior edges ; the ridges

running from the lateral angles down to the articulation of the

abdomen, are the inferior edges.— Beside these, there is a third

sort of edge placed on the lateral faces of metathorax, running

from the lateral angles to the base of the posterior wing; these

are the lateral edges. There should be no confusion between

the superior ridges, which, seen- from behind, may also be taken

for lateral ridges. The superior edges are often rather elevated,

and at their superior extremities are separated from the post-

scutel by a little fissure or by a notch. These characters become

more and more effaced in the series of species until the meta-

thorax becomes quite convex, rounded, destitute of ridges, except

on the lateral edges, which nearly always continue, more or less.

The superior ridges become less salient, no longer making a sort

of tooth behind the post-scutel; they then become blunted (0.

dorsalis)] or quite effaced (<>. sulfureus, pratensis); finally,

also, the lateral angles disappear. In another series the mar-

gins of the hinder plate of mesothorax are quite arcuated, and

there are no lateral angles, although the margins are very sharp

{<>. Megeera, turpis, etc.) ; but, nevertheless, the same names can

be applied for the superior and inferior part of the marginal

ridges. These circular margins also become more and more

blunted (0. molestus), until the metathorax becomes quite con-

vex, rounded, as in the preceding case {(). leucomelas). In some

cases the lateral ridges are continued with the inferior ridges,

the superior ones being effaced, etc. (Numerous Stenodyneri.)

' I have noticed this in my Etudes sur la Pamille dea Vespides, vol. Ill,

p. 184; pi. xii, fig. 1, 12. 3.

2 Compare Qdyn. llidaliji, Boscii, dorsalis, nasidens, Cubensis, capra, etc.
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In conclusion, I must add, that in most cases it is impossible

to determine a species in this large genus with certainty, if it is

not represented by more or less numerous specimens, because the

forms of the mesothorax are more or less variable in the same

species. One must also make the determination upon females,

the males being less distinctly characterized. They must be

separated by the eye to their respective females.

Subgenus SYMMORPHUS1 Wesm.

Body lengthened. Abdomen subsessile, the first segment funnel-

shaped, carrying a strong, transverse suture, and divided

on its superiorface by a deep, longitudinal groove. Antennae

thick; those of the males simple, with no terminal hoo/,:

The insects which enter into this group inhabit Europe and

America. They all present quite a similarity in form, which is

the reason of their name. Their body is more or less slender;

the clypeus is rounded, a little hollowed; the thorax is lengthened,

smooth, but traversed in all its length by two arcuate grooves

;

the post-scutel, the metathorax, and often the first segment of the

abdomen are rugose ; this last, while it is funnel-shaped, is also

truncated anteriorly before the suture and is, in consequence, less

petiolate than in the Nortonia. One notices among these insects

a particular marking ; the 3d abdominal segment often loses its

bordering, while the 4th preserves it, and among the females the

clypeus, while it does not become wholly black, takes at the

summit a yellow medial spot and not two lateral spots as mostly

in Ancistrocerus.

The insects of this group are very easily distinguished by their

first abdominal segment provided with a suture and divided by

a longitudinal groove. They share this character with the

Nortonia only—the short thorax, the rounded metathorax, the

more pediculate abdomen, and the absence of the suture of the

first segment of which, suffice for a distinction.

' In my Etudes sur la Famille des Vespides (T. Ill, p. 186), I have

substituted the name of Protodynerus for that of Symmorphus, under the

belief that the name Symmorpha had been employed during the same

year. But as the two terms are not absolutely identical, it seems best to

me to preserve the so-well-chosen name which Mr. Wesmael proposes.
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One finds in America and in Europe some corresponding

species, so to speak, which reproduce in each country the same

forms and the same distribution of colors.

a. Segments 1 4 of thi abdomen bordered with yellow.

1. S. Walsliiaiius n. sp.— Niger, punctatus, gracilis, postscutello et

metanoto rugosis ; nlesonoto sparse, scutello crassius, abdominis primo

punetatis
;
pimcto frontali et post-oculari, maculis 2

prouoti, 2 scutelli et utrinque 1 subalari, tegulis abdominisque seginen-

torura 1-4 limbo, flavis ; tibiis et tarsis rlavis ; alis fusco-nebulosis.

9 . Macula in surumo clypeo flava.

Total lengtb, 12 mm. ; wing, 10 mm.

9. Of a larger size than the 0. Philadelphia;, but of a similar

form. Clypeus bidentate, punctured, and rugose toward the

base. Thorax less lengthened than in the species cited above.

Prothorax finely rimmed but not bidentate. Head and thorax

quite densely punctured; the punctures effaced on the summit

of the mesothorax, which bears only some scarce punctures and

which is traversed by two grooves in its whole length. Clypeus

cribrose with points which are coarser, but separated and few,

indistinctly divided by a groove. Post-scutel and metathorax

very rugose; the first presents, on its anterior border, a feeble,

rugose, divided projection, which does not extend as far as ihc

angles. Plate of the metathorax strongly rimmed but not biden-

tate. Abdomen shining. The first segment coarsely cribrose

above with large punctures and divided by a groove; its suture

very strong; the first moiety of the 2d segment, its extremity,

the 3d, and the 4th, punctured.

[nsecl Mack, clothed with a short grayish pile. A spot on

the summit of the clypeus, a mark between the antenna?, a little

point behind the summit of the eyes, an interrupted line on the

scape of the antenna-, two spots on the prothorax, one beneath

the wing, two on the scutellum, and the border of the segments

1 I yellow; the bordering of the first two a little festooned,

especially that of the first, which is a little enlarged in the middle.

Wing scale yellow, with a testaceous point, Legs black; knees,

tibiae, and tarsi yellow; the last article of the" tarsi brownish.

Wings smoky, with light violet and golden reflections.

The markings are of a golden yellow.

%. Unknown.
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Bess. a. diff.—This species differs from the 0. Philadelphia

in its greater size, its more complete marking, the 3d segment

of the abdomen being bordered with yellow ; in its yellow wing

scales, tibiae, and tarsi, in its thorax, less lengthened, and not

bidentate upon its anterior angles ; in a slightly different punc-

turation.

One could say that the 0. Walshianiis is the American repre-

sentative of the 0. gracilis Wesm., an entirely corresponding

species of Europe, although smaller, and more ornamented with

yellow, having a more slender thorax and a bidentate prothorax.

The 0. Walshianus is quite intermediate between the 0. cras-

sicornis and the 0. gracilis, both in the forms and size, but its

yellow markings are less extended, as may be observed in general

of the American species.

It differs from the 0. pumilus in its greater size, in its less

slender form, in its prothorax which is not bidentate, in its first

abdominal segment which has the superior face twice as wide as

long, etc.

Hob. The United States. Illinois.

I possess but one female, sent by Mr. Benj. D. Walsh, to whom

I dedicate the species.

b. Segments 1, 3, 4 of the abdomen bordered loith yellow.

2. S. Pliiladelpliiae Sauss.—Niger, punctatus, gracilior, post-scutello

et metanoto rugosis ; abdominis primo segmento valde punctato ; reliquis

nitidis; puncto frontali et post-oculari. maculis 2 pronoti, macula snb-

alari, maculis 2 scutelli et abdominis segmentorum 1', 2', 4> limbo, fiavis ;

tegulis nigris; tibiis flavo-variis.

9- Clypeo uigro frequenter macula flava; %. Clypeo flavo, rnandibulis,

linea in scapo autennarum, et 5 1 segmeuti limbo, fiavis.

Odijn. Philadelphiee Sauss. Revue Zool., IX, 1857, 272.

Total length, 11 mm. ; wing, 8.5 mm.

9 . In form very slender and lengthened. Clypeus rounded,

convex, punctate, hollowed, and distinctly bidentate. Thorax

mvm lengthened
;
prothorax rimmed, its angles a little salient

:

mesothorax traversed in its whole length by two strong grooves;

its anterior part punctured, like the prothorax; the remainder of

the disk smooth, finely punctured ; scutellum smooth, divided by

a large groove; post-scutel and metathorax very rugose; the
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firs! forming a little rugose crest; the trench of this last bordered

with trenchant and rugose ridges. Abdomen very slender; the

first segment lengthened, funnel-shaped ; its upper face as long

as wide, rather coarsely punctured, divided by an indistinct

groove; the suture strong, arcuate. The other segments smooth.

Insect black. A spot at the summit of clypeus, another'

between the antennae, a dot behind each eye, two spots on the

prothorax, one below the wing, two on the scutellum, and the

border of segments 1, 2, 4, yellow. Tarsi ferruginous beneath;

tibia? marked with yellow at the summit; the anterior pair yel-

low. Wings transparent, a little washed with brown. Wing

scales black.

Var. a. Spot on the clypeus very small,

h. Clypeus wholly black.

%. A little smaller. Clypeus, rounded and bidentate, pale

yellow; mandibles yellow before, bordered with black; a yellow

line on the scape of the antennae; extremity of the flagellum a

little ferruginous beneath. The yellow dots of the head and

thorax small ; that under the wing sometimes wanting. A yel-

low border upon the 5th segment. Tibiae yellow; tarsi yellow,

gray al the extremity. Groove of the first segment deeper.

Bess. a. diff.—-This species greatly resembles the 0. sinuatus

Pabr., although its markings are less rich. But its first abdoini-

minal seginenl is much less coarsely punctured and the dividing

groove much less pronounced. It differs from the O.pumilus in

its much greater size, in its first segment being less rugose, and
in its different ornamentation;

Eab. North America. Pennsylvania. New York. Canada.

Prairies. Fort Tejon. California. 6 ?, 1 %.

3. S. albomarginatus Saoss.—Niger, punetatus; metanoto rugoso;
abdominis prhiio segmento grosse punctato, sutura elevata; puncto inter

antrnnas et frequenter altera in summo olypeo, maculis 2 proiroti, 2

soutelli, puncto subalari abdominisque segmentorum 1-4 marginibns,
albidis; til.iis albido-variis ; tarsis subtus ferrugineis. Alis byaliuis.
Longit, i) mm.

Variat. Abdominis tertio segmento baud marginato.

Odi/nerus albomarginatus Sauss. Et. Vespides, III, 1854, 195, 90, $>.

Hab. America borealis, Hudson's Hay. (Typus in AIus. Lon-
ilinensi.) Connecticut. (Ed. Norton.)
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C. Segments 1, 2 only, of the abdomen bordered with yellow.

4. §. debilis n. sp.—Niger, punctatus, inaxinie elongatus, gracillinius;

postscutello et inetaiioto rugosis; lioc inaxinie pone post-scutellum

produoto ; abdominis primo seginento elongato, grosse punctato, sulco

valde diviso; puncto frontali et post-ooulari, punctis 2 scutelli, macula
subalari sulfureis ; abdominis segmentorum 1», 2' fascia rnarginali snl-

furea, secunda interrupta ; tibiis basi sulfureis ; alis hyalinis, tegulis

fusco-nigris. J •

Total length, 8.5 mm. ; wing, 7 mm.

9. Small and extremely slender. Form much lengthened.

Head large, higher than wide ; antenna? inserted notably below

the middle of its height. Clypeus widely and not deeply hol-

lowed, subbiclentate, a little rugose toward the bottom. Head

finely punctured. Thorax very long; prothorax punctured,

finely rimmed, forming on each side a very small tooth. Meso-

thorax and clypeus little punctured; this last divided by a very

large groove. Post-scutel and metathurax very rugose; the first

flattened obliquely, bordered before; the second strongly pro-

longed behind; its concavity oblique, strongly hemmed, especially.

towai'd the top a little striate.

Abdomen very long and slender. The first segment of a

lengthened funnel-shape, longer than wide, its suture very strong,

a little anguhite in the middle ; its surface very coarsely punctured

and divided by a wide and strong groove. The remainder

smooth. Insect of a shining black; a spot between the antenna1
,

a dot behind each eye, two spots on the prothorax, one beneath

the wing, two clots on the scutellum and the marginal' belt of the

first segment of the abdomen, sulphur-yellow; the 2d segment

ornamented with a yellow border (sometimes interrupted), which

is almost wanting beneath. Legs black. Tibiae and anterior

tarsi and the superior moiety of the tibiae of the other pairs, yel-

low ; tarsi ferruginous. Wings transparent, a little brown on

the side about the stigma. Wing scales brown or black.

Var. On the 4th segment a trace of a border and at times a

dot at the summit of the clypeus, yellow.

% . Unknown.

Bess. a. diff.—This little species differs essentially from the 0.

Philadelphia? in its more slender form, in the head being higher

than wide, in its much prolonged metathorax, in its more rugose

first segment, its very much more decided suture, and in the yel-
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low livery of its abdomen. It closely recalls the 0. bifasciatus

Fabr ,
although its head is narrower and its«clypeus more emar-

giuate. It also closely approaches the 0. debilitatus Sauss.,

which has nearly the same form of head, but which is less slender

and has the thorax especially, much more strongly spinose.

/A//-. United States. Connecticut. Wisconsin. Illinois.

I owe this interesting species to the kindness of Mr. Edward

Norton and Mr. B. D. Walsh.

5. S. jKlKllilais Sauss.—Gracilis, incur, nitidus, tenuiter punctatus
;

pronoto biaugulato; post-scutello et metanoto rugosis ; illo postice ex-

cavate, antice paulum altiore et utrinque in lateribus carinula longi-

tudinal i marginato; hoc profunda excavato, foyeola elevato-tnarginata

iustrncto : mesonoto valde sulcato; scutello sulco valde partito; abdomi-

uis primo segmento elongato, sutura valde promiuula instructo, superne

yugosissiune punctato et sulco obsoleto diviso ; segmentis reliqais niti-

dissimis; puncto frontali et post-oculari, maculis 2 pronoti, 2 scutelli,

pun. 'tn subalarij limboque segmentorum abdominis omnium, flavis
;

(segmentorum 3-5 fascia undulata submarginali); pedibus iiigris, tibiis

tarsisque flavis; alis byalinis, venis ferrugineis. % . Clypeo rotundato,

bidentato; mandibulis et scapo antice fascia fiava. Longit, 9 mm.

Odijn. pumilus Sauss. Vespides, III, 1854, 197, 93.

Hub. Peru. (The author's collection.)

6. §. cristatlis Sauss.—Sat parvus, niger, 0. murario formic similis;

inetanoto rugoso ; abdominis primo segmento sat grosse punctate, sutura

elevata, secundo latiore, basi punctato; puncto frontali, maculis 2 pro-

noti, fascia interrupta scutelli, macula subalari, liavis vel runs; ab'lo-

niinis segmentis 1,2,4 sulfureo lirabatis ; tibiis tarsisque ferrugineo-

variis; alis byalinis, venis fuscis, radio ferrugineo. £>. Long. 9 mm.

Odytn rus cristatus Sauss. Vespides, III, 196, t)2, £> •

IIuli. North America.

This species appears to me to be very nearly, if not wholly

identical with 0. Philadelphiae.

*V. S. Canadensis Sacss.—Parvulus, niger, gracilis, rugosus
;
puncto

frontali, maculis 2 pronoti, 2 scutelli, macula subalari, abdominisqne

limbo segmentorum 1', 2', 4', flavis; tegulis fuscis; capite inflate,

an tennis infere insertis ; abdominis secundo segmento angusto, vix

latiore quam primum; alis hyalinis, apice fuscescentibus. $>. Longit,

8 mm.
Odijncrus canadensis Sauss. Vespides, III, 19'J, 91, £

.

Hab. Canada.
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This species, like the preceding, has not been described with

sufficient precision to be recognized with certainty, until the

number of species has been augmented. It appears to be very

near to the 0. debilis in the form of its head and abdomen.

Subgenus ANCISTROCERUS Wesm.

The first abdominal segment divided by a transverse suture;

its superior face (situated behind the suture) not divided by

a deep groove. Antennae of the males terminated by a hook.

This subgenus includes insects of variable forms, in which,

although they are very hard to define, we can distinguish four

principal types. These are mere divisions of the subgenus.

A. The second cubital cell of the wing having a distinct radial side.

a. Form rather depressed, more chubby; the upper face of the 1st

abdominal segment transverse. Ancistrocerus. 1

b. Form rather cylindrical, more slender.

* The hinder face of the metathorax more or less excavated; the

border of the excavation rough or rounded. Stenaucistrocerus.

** The hinder face of the metathorax having a deep round cavity,

surrounded by a very sharp circular ridge. Ilypancistrocerus.

B. The second cubital cell of the wing triangular, quite contracted on its radial

side, but not petiolate. Ancistroceroides.

Division ANCISTROCERUS (properly speaking).

Saussure Et. Vespides, I, Section 1, a, p. 135 ; b, p. 139.— III, Section

1, p. 216.

Abdomen quite depressed, sessile ; its first segment truncate

anteriorly so as to show two faces, one anterior and one

superior; its two faces distinctly separated by the suture; the

superior one forming a wide square or a transverse band. This

segment short and wide. Thorax flattened above ; disk of the

mesonotum offering at its base two longitudinal grooves.

The insects of this series have their form rather depressed than

cylindrical. They are generally rather wide, but are sometimes

slender; the thorax is somewhat cubical, although generally

1 The division Ancistrocerus is also to be distinguished by the fact, that

the yellow margin of the first segment is a band, either regular, or widened

on the sides, while in the others it is generally either regular or narrowed

on the sides.
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lengthened and rather flattened above. The clypens is pyriform

among the females, but is usually wide or wider than long; its ex-

tremity terminates in a little border, channelled by a small trench

which often makes it appear bidentate; among the males it is

polygonal and bidentate. The disk of the mesothorax offers two

or four grooves on its hinder part. Above all the metathorax is

very characteristic. It is a little oblique. Its posterior plate

always presents an excavation, which is divided by a vertical

carina. The post-scutellum is truncate, at times subcrenulate,

but its trench never coincides with that of the metathoraeic

fossette. The abdomen, always depressed and sessile, has an

ovalo-conic, never flatly conic form. It is at times velvety, never

coarsely punctured, except perhaps on borders of the segments.

The first segment is wide, cut squarely and shortly above.

In fine, even when the form is much lengthened (0. tigris), the

general appearance is preserved, the body being rather flattened

than cylindrical. In this group the males are quite variable.

Among certain species they nearly assume the size of the females.

Among others they are very much smaller and vary endlessly in

form, so that one can scarcely refer them to their females, but

by a" series of groupings.

Tulle to assist in the determination of the species of Ancistrocerus

(principally based upon the females').

1. Wings fusco-violaceous.

2. Margin of second segment smooth; post-scutel black.

11. Spinolos.

2, 2. Margin of second segment rougli
;
post-scutel yellow.

24. unifasciatus.

1, 1. Wings subhyaline or smoky.

2. Margin of the second segment reflexed

3. Color rufous, vertex tuberculate. 26. tuberculiceps.

3,3. Color black, argenteoua. 29. Arista.

2, 2. Margin of the second segment not reflexed.

3. Abdomen and antennae mostly yellow. 27. Sutterianus.

3,3. Abdomen and antennae mostly black.

4. Metathorax with two long spines; angle of prothorax dentate.

19. Clarazianus.

4, 4. Metathorax with short spines or not dentate.

5. Thorax black, body velvety.

6. The first abd. segment not margined with yellow.

23. Parredesi.
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6, 6. The first abd. segment margined with yellow.

7. Two yellow fasciae on the abdomen. 28. pilosus.

7,7. Five yellow fasciae on the abdomen. 18. Sylveirce.

5.5. Thorax black, with yellow or luteous ornaments; body

sericeous or shining, not velvety.

6. Abdomen with 2 yellow or luteous fasciae.

7. Body very coarsely punctate, posterior margin of pro-

thorax luteous. 21. conspicuus.

7, 7. Body not very coarsely punctate ; anterior margin of

prothorax yellow.

8. Post-scutel black. 9. ambiguus.

8, 8. Post-scutel yellow. 22. cingulatus.

6, 6. Abdomen with 3 yellow fasciae.

7. Post-scutel black. 16. Santa-Anna.

7, 7. Post-scutel yellow. 25. campestris.

6, 6, 6. Abdomen with 4 or 5 yellow fasciae.

7. Thorax cubic, short.

8. Two yellow spots on the second segment.

• 20. birenimacnlatus.

8, 8. No yellow spots on the second segment.

20. r birenimacnlatus.

17. \ Bustamenti.

7, 7. Thorax more elongate.

8. Metathorax with sharply defined border.

9. Post-scutel black.

, „ ^ ,, 10. f capra.
10. Ornaments yellow \ ;

14. I adiaoatus.

10, 10. Ornaments white. 12. albophaleratus.

9, 9. Post-scutel more or less yellow

10. Body normal.

11. Color gray, sericeous. IS. Sylveirce.

. 15. f
fastidiosuscuhts.

11,11. Color black, shining. < J

13. <- Catskdlensis.

10, 10. Body slender, elongate. 8. tigris.

8,8. Metathorax rounded behind. 25. campestris.

I. Metathorax having its concavity angulate, bordered all around

by trenchant edges (Sect. I, a, Sauss. Vespides, I, 135).

(Group of O. parietum Linn.)

Among these insects the metathoracic cavity has a polygonal

form, determined by its angulate edges. The medial carina

divides the fossette into two equal parts, which can be compared

in form to two coupled pentagons. Their angles often make on

each side a sort of tooth (which is variable among individuals of
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the same species, as it happens to be more or less developed);

and at the summit two other teeth separated at the post-scutel

by a - >rl of groove or wide Bssure The concavity is in general

punctured, but is often striate in the middle or toward the base.

The Ancistrocerus of this division are very common, both in

Europe and North America; one can even find corresponding

types among the species analogous to the two countries. How-

ever. I have never met the same identical species upon the two

continent.*.

He e, as in other solitary wasps, the American species are

generally less ornamented with yellow than the European; the

bands are narrower and the wings have a much greater tendency

to pass into brown-violet. In short, the American types have a

more sober appearance.

A. Form lengthened, slender.

S. A. tigris Sauss.—Sat minutus, nisrer, puuetatus, gracillimus; meta-

noti foveola subrugosa, acute niarginata, utrinque in denteni excunente,

marginibus rectis
;
punctoinbasimandibularum, J ruaculis4 in clypeo,

puncto frontali et post-oculari, linea in scapo, fascia bilobata pionoti,

macula subalari, 2 scutelli, post-seutello et abdominis segmentorum

marginibus anguste, tibiis tarsisque, fiavis ; antennis subtus ferragi-

neis ; alis hyaliuis, apice fusco nebulosis.

fOdyn. dcedaleus Harris Cat., 1833, p. 5S9, undescribed.

ii
i, iigris Sauss. Revue Zool., IX, 1857, 273.

fOdyn.pertinax^ >w<<. Et. Vespides, III, 1854, 216, 108, £.
Odyn. cervus Sauss. Rev. Zool., X, 1858, 1G5.

9. Total length, 11 mm.; wing, 8 mm.
£ . Total length, 8 mm.; wing, tj mm.

9. Small. Form very slender, much lengthened, but de-

pre--ei|, not cylindrical. Clypeus pyriform; coarsely punc-

tured, terminated by a little border, hardly concave, but appear-

in-- at times as if bidentate, because of a black and shining

depression. Thorax much lengthened, prothorax scarcely re-

tracted before, edge delicately upturned"; its angles not spinose.

Anterior portion of raesothorax often presenting a little smooth

line and the posterior part two grooves. Seutel flat Post-

acute] arcuate on its posterior border. Metathorax having its

hinder plate clearly marked, its surface dnll subrugose, formed of

two plane inclosures of a pentagonal shape, very angulate,

1 Small male, not easy to determine.
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bordered by very sharp and trenchant ridges, not arcuate, but

straight and forming on each side an acute spiniform angle. The

latero-superior borders of the plate are straight, salient, terminated

above by an elevation which is separated from the post-scutel by

a kind of notch or feeble fissure. Upon the sides of the meta-

thorax, the ridge is prolonged by a wide and indistinct furrow

(in other words, the latero-superior faces of the metathorax are

feebly and widely channelled along the edge which borders the

posterior side) ; the superior medial ridges which form the

re-entering angle are less strongly pronounced. Abdomen
depressed. Head and thorax densely cribrose. Superior face

of the metathorax very rugose.

Insect black. A spot at the base of the mandibles, another

upon the front, a point behind the eyes, the anterior border of

the prothorax, a spot below the wings, the posterior border of

the post-scutel and two spots on the posterior border of the

scutellum, yellow. Clypcus either with four yellow spots, or

yellow with a black square, or bordered with yellow. Antennas

black, ferruginous beneath, with a yellow line upon the scape.

Segments of the abdomen all ornamented with a regular yellow

border; the borders of 3d and 4th often very narrow and the 5th

wanting. Feet black, tibiae and tarsi yellow, these last often

orange. Wings transparent, washed with brown-violet toward

the end ; wing scales yellow, with a brown dot.

% . Smaller, having the form equally slender, although the

thorax may be shorter. Coloration the same, but in general the

border of the scutellum presents but two yellow dots, while the

post-scutel is black, or also marked with two yellow points.

Head large; eyes much swollen ; clypeus lengthened, pentagonal,

terminated by two teeth, entirely yellow, as well as the mandibles.

Angles of the prothorax dentiform. Legs entirely yellow, the

femora at times marked with black above ; coxa? spotted with

yellow. Antennas very large and very thick, orange beneath,

terminated by a ferruginous hook, or they are wholly ferruginous

upon the last two articles.

Observation.—There exist some quite singular differences in

the form of the males. In general, the thorax is less length-

ened than in the ?. The teeth and metathoracic ridges are

also subject to vary within certain limits, being often blunted.

When the last segments of the abdomen are retracted, the insect

11
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-lender appearance. The first segment of the abdomen

is often quite strongly punctured and even sometimes divided by

a groove. We possess many males of very small size (length

" mm.) and quite slender, taken by Edward Norton in the

environs of New York and in Massachusetts, which offer very

slender yellow markings, and in winch the metathoracic ridges

are quite blunted. One, however, recognizes them by their

enlarged antennae, yellow beneath at the extremity. With this

species the borderiug of the prothorax is narrow, a little bilobed,

terminating to a point on each side. Sometimes the metathorax

is but little angulate, while the superior ridges are also more

arcuate.

Bess. a. diff.—This species is recognized by its form, very

slender and elongate, but yet different from that of 0. fuh
in that the thorax is flattened above and the abdomen beneath,

as with the 0. capra and its congeners, not cylindrical as with

the 0. fulvipes and its neighbors. In its livery it resembles the

mpestris, but is distinguished from it by its very much more

slender form, by the very sharp ridges bordering the metathorax,

by the first segment having the border not enlarged upon the

sides, e.te. The very small males could be easily confounded with

those of the O. Philadelphise, but can be easily distinguished

from them by the wide and short form of the superior face of the

l\v<{ segment and by the absence of its great longitudinal groove.

Hab. Tbe United States. Canada. (Lake Superior.) Con-

necticut. New York. Pennsylvania. Illinois. Louisiana. The
Prairies. (Fort Tejon.) (14 ?, 10 I.)

9. A. ambiguus Spin.— Niger, punctatus ; metanoto rngoso, exe.ivato,

acute marginato, utrinqne angulato : antennis snbtus rufis
;
pronoti mar-

gine antico, macula subalari, et scntelli, abdominis segmentorum 1\ 2*

margine postico, luteis ; secundo subtus basi tuberculato ; alia rnfes-

centibns, apice griseis, tegulis flavo-margiuatis
; £ clypeo llavo, tibiis

et tarsia rnfis
; scntello et pleuris nonnumiuam immaculatis.

"
- - in., Gay's Bist. fis. de Chile, Zool., Vr, 264, 9 (1851)

9-— > •
' ss. Vesj :

les, I. He. 23, 9.
1. Bustillos -

. Say's, Chili, it. id. 507,10. t, .— Sacss. Yespules,
1. 141, 25, '

: HI. -

9. Total length, 9.5 mm. ; wing, 6.5 mm.
£ . Total length, 7 mm. ; wing, 5.5 mm.
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Small, black; head and thorax densely punctate. Head

rounded ; the antennas inserted a little lower than the middle of

face. Clypeus rounded, convex, slightly bidentate at the apex;

angles of prothorax sharp. Post-scutel transverse, a little

elevated, rounded and rough. Metathorax roughened above; its

posterior face excavated, with sharp edges, and bidentate on each

side; the lateral tooth or angle placed rather lower than the

middle of the metathorax; the excavation smooth. Abdomen
very little punctured; the first segment anteriorly truncate and

smooth ; the suture angulate ; the upper face with shallow punc-

tures and parted by a slight groove; second segment slightly

constricted at base, tuberculate at base beneath.

Antenna? ferruginoas beneath. A little dot behind the eye,

anterior edge of prothorax, a spot below the wing, the posterior

margin of scutel, and of the first two abdominal segments,

sulphur-yellow or whitish. Wings subhyaline; the costal part

and base washed with ferruginous.

9. Clypeus more triangular, strongly cribrose, black. Wing
scale yellow, with a brown spot. Feet black; tarsi and anterior

tibiae rather ferruginous beneath.

Tar. Clypeus with an interrupted yellow baud and two yellow

spots or with yellow spots only.

%. Clypeus yellow, tenuously margined with black. Hook of

the antennas very small. Knees, tibiae, and tarsi ferruginous.

Spot under the wing small. Wing scales black, margined with

yellow. The yellow fasciae of scutel narrow or interrupted.

Var. ]STo spot under the wing ; scutel entirely black, mandibles

passing into a pale color.

Bess. a. diff.—The male rather differs from the female, so that

I first thought them to be different species ; however I have no

doubt as to their identity, having been able to compare 8 ?, 9 £.

Hab. Chili. In the woods.

B. Form still lengthened, but less slender.

10. A. capra Sauss.—Validus, gracilis, niger, punctatus ; antennis

subtus ferrugineis, scapo fascia flava ; metanoti foveola polita, punctata,

acute marginata, per carinam divisa, angulata, % utrinque in dentem

laleralem excurrente ; elypei maculis 2 vel 4, puacto frontali et post-
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oculari, macula subalari, pnnctis 2 scutelli, pronoti margine et abdomi-

nis vittis 4 vel 5, J 6, tibiisque suli'ureis.

£. Total length, 17 mm. ; wing, 13 mm.

% . Total length, 14 mm. ; wing, 10 mm.

Odynerns capra Saoss. Rev. Zool., IX, 1857, 273-

Form quite slender as with the 0. unifasciatus, but of larger

size. Head and thorax cribrose with moderately dense punc-

tures. Clypeus widely pyriform, convex, punctured, terminated

by a holder almost straight, but impressed and smooth in the

middle, so that it even appears a little bidentate. Head and

thorax densely punctured. Vertex offering at times a double

impression toward the middle of the posterior border. Thorax

lengl hened ;
angles of the prothorax feebly indicated ; metathorax

having two or four longitudinal grooves. Post-scutel large, a

little truncate, but without any sharp ridge, slightly bossed, and

cribrose with punctures as far as the trench; metathorax rugose;

its posterior part wide, shining, punctured, and bordered all

around by a salient cordon which forms at the summit two

distincl angles and upon each side an angle, at times subdenti-

form ; this plate beyond divided by a medial carina into two

pentagons. Abdomen a little depressed, finely punctured, more

distinctly upon the 1st segment and on the border of those fol-

lowing, but the borders not channelled nor upturned; the first

segment distinctly truncate, its suture very salient; its superior

face trapezoidal, as with the 0. unifasciatus, but wider and

shorter.

[nseel black, clothed with a grayish or ferruginous pile. A
spol at the base of the mandibles, two arcuate spots on the

summit of the clypeus, a dot on the front, and another behind

each rye
; two triangular spots forming a bilobate border on the

prothorax terminating in a dot upon each side; a spot beneath

the wing and two upon the seutellum, yellow. Antennae black,

with the llagellum beneath ferruginous or yellow, and carrying a

yellow line upon the scape before. Wing scale spotted with

black, with brown and with yellow. Abdomen shining; its seg-

ments 1 -4 or 1-5 regularly bordered with yellow. Feet black;

tibiae yellow, at least above; tarsi brown or ferruginous. Wings
transparent, feebly washed with brown along the nervures and in

the radial.
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Var. Two yellow spots at the base of the clypeus. Clypeus

yellow with a black dot in the middle.

%. Clypeus strongly bidentate, polygonal, and with the la-

brum and the mandibles before, yellow. Hook of the antennas very

small, black. Border of the concavity of the metathorax much

more salient; its superior angles elevated into two pyramids

separated from the post-scutellum by two fissures. Lateral

angles of the metathorax prolonged in the form of a spine-like

tooth. Segments 5 and 6 adorned with a narrow yellow edging;

knees, tibiae, and tarsi yellow.

Var. % . No yellow spots beneath the wing nor on the scutellum

(Illinois, Wisconsin).

Observation.—The markings upon this species are of a sulphur-

yellow. The first two segments of the abdomen have a regular

border; that of the first is at times a little enlarged in the middle.

The bordering of the segments 3-5 is but a narrow edging.

. This Odynerus is literally the American representative of the

0. aniilope of Europe. It has the same form, the same sculpture.

the same design, and cannot be distinguished but by the less

developed yellow ornaments and by a little larger size.

Hess. a. diff.—This species is especially characterized by the

form of the metathorax, the plate of which is shining as with the

0. antilope, and has the inferior borders more salient. It is

distinguished also by its great size, by its form, lengthened but

not narrow, by the regularity of its abdominal bands, and by its

livery of yellow ornaments, but little developed and constant.

It differs from the 0. unifasciatus by its large size, by its 2d

abdominal segments having the border not upturned, by its

numerous yellow bands.

Hab. North America, the eastern portion, where it is very

common. I possess 20 of the ? and 4 %, which have been taken

in Canada, Lake Superior (Agassiz), Connecticut (Norton),

Pennsylvania (Rathvon), Tennessee (Fuchs), Illinois (Walsh),

Missouri, Louisana (Norton).

11. A. Spisiolae Sacss.—Validus, niger, nitidus, pmictatus, statura et

forrais 0. caprce simillimus, at metanoti disco 9 niagis acute marginato

supra augulosiore; cljpeo, scutello et thoracis lateribus iuimaculatis

;
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abdoroine tantnm fasciis 2flavis; prima latissima, nigro eniargiuata,

secuuda angusta ; alis fusco-violaceis. £.

Odyncrus Spinola Sadss. Vespides, III, 216, 107 (1S54).

Total length, 16 mm. ; wing, 12 mm.

?. Large, clypeus widely pyriform, coarsely cribrose, termi-

nated by a little, almost .straight, and appearing bituberculate,

border. Ocelli large and approaching; upon the vertex a little

woolly space. Tborax lengthened. Prothorax neither angulate

nor rimmed, having the .shoulders only lightly defined. Disk of

the mesothorax wide, bearing four longitudinal grooves and a

fifth quite feebly marked which occupies the middle of its anterior

part. Post-scutel short and truncate, cribrose, and rugose,

almost forming a ridge. Concavity of the metathorax surrounded

by a salient and trenchant border, formhig on each side a sharp

spiniform angle and on the summit two yet more distinct angles,

separated from the post-scutellum by a groove
; the posterior

plate divided into two pentagons by a medial carina. Suture of

the first abdominal segment very decided ; border of the second

segment smooth, having no larger punctures than upon the

remainder of it; those of the following segments strongly punc-

tured. Head and thorax shining, cribrose, with separated punc-

tures, metathorax rugose.

Insect of a shining black, clothed with a gray ferruginous pile;

a spot at the base of the mandibles, one between the antenna?, a

dot behind each eye, and two triangular spots on the prothorax,

yellow. Antennae black, ferruginous, or yellow beneath, their

scape marked with a yellow line. First abdominal segment

entirely yellow above, behind the suture, with a black depression

of variable form in the middle; second segment ornamented above

by a narrow yellow border, at times badly limited, slightly

mingled with the black, a little interrupted or passing into brown.

Feet black; tibia' and tarsi yellow. Wings of a transparent

brown
;
with dark violet reflections; wing scales brown or black,

with a yellow dot. The ornaments are of a lively yellow.

Bess. a. diff.—This species is easily recognized by its large

size, its violet wings, the wide border of its first segment, and
that of the second segment at time- retracted in the middle and
its black clypeus. It is easily distinguished from the O. unifqs-

ciatus by its very angulate metathorax and by the border of the

second segment, which is not rugose.
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It has exactly the size and form of the 0. capra, but is dis-

tinguished from it by its metathoracic plate having sharper angles,

by its more truncate post-scutel, and by its second abdominal

segment being less punctured along the border; perhaps also by

its violet wings and the absence of spots beneath the wings and

on the seutellum, and by the absence of yellow bands upon the

3d and 4th segments. It is distinct from the 0. unifasciatus by

the border of the 2d segment, which is neither channelled nor

rugose.

Hob.. The United States. Connecticut. Pennsylvania. Indi-

ana. Illinois. Tennessee. (G 9.)

C. Body more gathered (not so elongate), normal, bat the thorax

is still sensibly longer than wide.

c. Metathorax destitute of strong spines.

12. A. albopliaieratllS Sauss.—Medius, niger, punctatus; pnncto
frontali et post-oculari, prouoti et abd. segiuentorum niargine, maculis 2

scutelli, 1 subalari, tegulisque, niveis
; 9 clypeo albido-bimaculato, et

antennaiuLu scapo subtus testaceo
; £ niandibulis, clypeo bispiuoso

lineaque scapi et pedibus albidis
;
pronoto et metauoto bideutato.

Odynerus alboplialeratus Sauss. Vespides, III, 217, 109.

J . Total length, 13 mm. ; wiug, 10 mm.
£> . Total leugtk, 10 mm. ; wing, 8 mm.

?. Size moderate. Head and thorax densely punctured.-

Clypeus widely pyriform, punctured, terminated by a little

straight or subemarginate border. Thorax mediocre
;
prothorax

moderately wide ; its angles distinct ; mesothorax marked with

four grooves at its base, with two across the whole ; metathorax

rugose ; its posterior plate finely shagreened ; bordered by a

cordon which marks out the usual pentagon, which is but little

angulate, without lateral teeth. Abdomen ovalo-conit- ; the first

segment wide and truncate with a very distinct suture; the whole

abdomen quite finely punctured; the 1st segment most strongly.

Insect black. A spot upon the front, another behind each eye;

a slender border on the prothorax, two dots on the scutellum, and

a regular border on every segment of the abdomen, whitish.

Antennae black; the scape testaceous beneath. Legs black, the

tibia? white above; tarsi slightly ferruginous. Wings transpa-
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rent, with the radius and the stigma brown, except a little wash-

ing of brown ferruginous about, the nervares.

%. Clypeus lengthened, bidentate; the teeth permitting between

them a, narrow emargination. Mandibles, labrum, clypeus, and

a line on the scape of the antenna?, white. Extremity of the

antenna' beneath and the hook, ferruginous. Angles of the

metathorax dentiform ; marginal ridges of the metathoracic plate

very trenchant, forming on each side a spiniform tooth; scutellum

parted by a groove; post-scutel rugose, offering on the summit

of its posterior trench a sort of interrupted rugose ridge. Knees,

tibiae, tarsi, and often the femora, whitish.

l'i//\ Scutellum bordered with whitish.

/,'< ss. a. diff.— This species is very well characterized by its

white ornaments, and it has the appearance of the European

species (if the subgenus Epipona. One might easily err in

ranging it with this group in spite of the anteriorly truncated

abd en. The clypeus (%) in particular is cut exactly as with

insects. See the affinities of the 0. Oatskilli.

//(ih. North America. I took this Odynerus in abundance in

the environs of New York in the month of April, but I met none

except the males. I finally received 12 9 from Connecticut,

Illinois, and Pennsylvania.

Observation.—We possess one individual 9, having the form

sensibly more stubbed, which has the clypeus white, with a black

spot and the scutellum almost entirely white; the borders of the

segments quite wide. (Illinois.) Is it a simple variety?

1JJ. A. ('atsliillensss Sauss.—Niger, punctatus, crassus ; 0. albo-

phalerato statura et 0. campestri pictura similis; corpore flavo-pictd;

metanoti foveola acute marginata, frequenter utrinque macula flava
;

scutellorum limbo interrupto, flavo; antennarum scapo flavo-lhieato.

nerus Catslcilli Sauss. Vespides, I, 136.'

Odi/n. Catskillensis Sauss. Et. Vespid., Ill, 204.

9- Total length, 11.5 mm. ; wing, 9.5 mm.
£ . Total length, 9.5 mm.; wing, 8 mm.

1 The fig. 8, pi. xvi, which is named as representing this species in the

work cited, does not represent it at all. It is a lapsus to be regretted,

without considering that the figure is very bad. One should not take it

into account at all.
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9. Form stout. The size and shape of the 0. albophaleratus,

but the thorax is shorter. Clypeus wide, quite triangular, trun-

cated at the extremity or appearing lightly bidentate, strongly

punctured. Body densely punctured and clothed with a gray

pile. Concavity of the metathorax dull, finely wrinkled, strongly

bordered ; its marginal ridges arcuate and quite strongly salient

at the summit, where they almost form two little teeth separated

from the post-scutel by a fissure ; on each side there is formed

another dentiform angle, at times not very decided. Abdomen
short ; the first segment short ; almost as wide as the 2d.

Insect black, much resembling in coloration the 0. campestris.

Antennae ferruginous beneath, with a yellow line upon the scape.

A dot upon the mandibles, four spots upon the clypeus, one on

the front, one behind each eye, a narrow border on the prothorax,

a spot beneath the wing, an interrupted bordering on the scutel,

and two arcuate spots upon the lateral ridges of the metathorax,

yellow. All the segments of the abdomen adorned with a narrow,

regular border; knees, tibiae, and tarsi yellow; these last often

ferruginous. Wings transparent, washed with brown, in the

radial and along the nervures. Wing scales yellow, touched

with brown.

Var. a. Clypeus yellow, with a black spot.

b. Only four yellow borders upon the abdomen.

c. Spots of the metathorax very small, occupying the base of

the ridges.

d. No spots on the metathorax.

% . A little smaller, stubbed. Mandibles, labrum, and clypeus

yellow ; this last wide, rounded, and bidentate. Hook of the

antenna? ferruginous, as well as the extremity of the flagellum

beneath. Border of the 1st abdominal segment often blended

upon the sides with a yellow dot ; femora yellow ; feet almost

entirely yellow. Two yellow dots on the sides of the 2d segment.

Var. a. No separate yellow dots upon the 2d segment.

6. Scutels black.

Bess, a, diff.—This species can be recognized by the short first

abdominal segment, as wide as the 2d, and by the two yellow

spots on the metathorax. But this last character being subject

to be wanting, it is not advisable to give it too much importance.

One can distinguish this Odynerus from the 0. capra by its very

much smaller size and by its stubbed form: from the 0. Spinolse
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by its smaller size, its less angulate metathoracic plate, by the

narrow border of the firs1 segment, by the transparent wings and

quite different livery: from the 0. albophaleratus by its yellow

ornaments; its shorter thorax, a little less strongly punctured,

its abdomen Laving more punctures, its antennae mere colored,

and the size a little larger : from the 0. unifasciatus and cam-

,• by its metathoracic plate bordered throughout by sharp

ridges and by the border of the 2d segment which is not rugose.

But above all it might be confounded with the 0. birenimacu-

latus. It is distinguished from it by the less rich livery, by the

lar border of the first segment, by the very much less gross

form, by the much smaller size, etc. Compare these two species

ully.

Hab. The United States. New York. Connecticut. Illinois.

(1" 9,5 £.)

Observation.—This species is the American representative of

the 0. renimacula and it appears to me to differ from this species

only by the rather less defined angles of the prothorax and by the

metathoracic plate, which is not striate.

1 possess a very small individual, 9 (long. 8 mm.), which per-

haps indicates the existence of another allied species. The thorax

is a little more lengthened, the first segment of the abdomen is

divided by a feeble groove, the clypeus offers but two yellow

dots toward the base, and the metathoracic ridges are marked by

two little yellow lines. (Connecticut, Mr. Edw. Norton.).

I possess also many more little males which I cannot but

ascribe to this species and which, in fact, do not present any

difference from the males of the normal size, but in being much

smaller, and that some of the punctures of the first segment of

the abdomen are'a little stronger. Length, 8.5 mm.; wing, 7.

These specimens have no separate spots on the 2d abdominal

segment. The 1st segment carries a regular border, not enlarged

upon the sides. The scutellurn offers two yellow spots; the post-

scute] is in general black, at times bipunctate.

I do not doubt but that these little males really belong to tin's

species, just as one often meets variations among the insects of

this group. These males greatly resemble those of the 0. tigris,

but they are however larger, and above all, wider and more stubbed

in form. Connecticut. New York. Illinois.
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14, Ao adiatoatus Sauss.—Minutas, niger ; clypeo % tenuiter biden-

tato; uietanoto bispinoso, superne rugoso, baud acuto; abdomine gracili;

priuio segmento elongato ; clypeo, mandibulis, scapo antice, puncto

froutali et post-oculari, pronoti linea antica, tegulis, puncto subalari

abdominisque segmeutorum margiuibus anguste, flavis. Pedibus flavis,

femoribus nigris ; alis subbyalinis. £ .—Long. 8 mm.

Odynerus adiabatus Sauss. Vespides, I, 133, 20, £ (1852),

Hab. North America. Carolina. (Type in the Paris Museum.)

G.5. Ao ffastcdiosajscislus Sauss.—Niger, clypei summi fascia arcuata

utrinque, macula froutali et post-oculari, scapo subtus, pronoti margine,

tegulis, fascia interrupta scutelli, fascia post-scntelli, macula subalari

abdominisque fasciis 4, flavis ; fascia primi segmenti utrinque dilatata;

pedibus basi nigris ; alis subbyaliuis. Loug. 10 mm. J .

Odynerus fastidiosusculus Sauss. Et. Vespid., I, 137, 19, J.

Eab. Brazil. (Type in Paris Museum.)

1<S. Ao §aratfa-Aianae Sauss.—Niger, densissime punctulatus, clypeo

grosse cribrato
;

pronoto subangulato ; metanoti foveola acutissiuie

marginata, bidentata ; abdomine subvelutino, ovato
;
puncto froutali et

post-oculari, litura angusta pronoti abdominisque vittis 3, flavis ; alis

ferrugineis;— J clypeo atro flavo bipunotato, antennis atris, macula

subalari et 2 scutelli, flavis;— £ clypeo, subbidentato, flavo, scapo flavo

lineato.

Odynerus Santa-Anna Sauss. Revue et Magas. de Zool., IX, 1857, 273.

Total lengtb, 10 mm. ; wing, 11 mm.

J. Clypeus pyriform, truncate, or feebly subbidentate, very

coarsely punctured. Prothorax not retracted before ; its angles

distinct. Mesothorax with a little smooth carina before ; its

grooves moderately pronounced. Post-scutel truncate, offering

a feeble ridge at the summit of its posterior face ; this ridge

interrupted and finely crenulate. Plate of the metathorax

triangulate, very clearly bordered all around by very trenchant

straight ridges, which inclose the two pentagons in a very distinct

manner. The lateral angles dentiform ; the superior ones acute.

Abdomen punctured, ovate; the first segment narrower than the

2d, punctured, having a very strong suture. Border of the 2d

and the following segments densely punctured, but neither rugose

nor channelled. That of the first offering a rjunetured line.
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Head and thorax finely and very densely shagreened j
abdomen

punctured, a little velvety.

[nsecl black, covered with gray hair. Two lateral spots on

the summit of the clypeus ; another between the antennae, a dot

behind each eye. a narrow border on the prothorax, a spot beneath

each wing, two on the posterior border of the scutellum, two dots

on the wing scales, and the border of segments, 1, 2, 3 of the

abdomen, sulphur-yellow; there is often a yellow dot at the base

of the scape of the antennae and upon the anterior tibiae. The

yellow hands of the abdomen are regular; the first often slightly

enlarged al the two extremities, the two others at times retracted

in the middle, and complete beneath. Wings transparent, washed

with brown ferruginous. Wing scales black, spotted with yellow.

Var. Clypeus and antennas black.

%. Size same as the female. Clypeus yellow, armed with two

shorl teeth separated by a semicircular emargination ; its inferior

margin finely bordered with black; mandibles and labrum black.

Scape of the antenna? in general marked with a yellow line; hook

black. Wing scales, scutellum, and the flanks, in general, black,

without yellow spots; the fourth segment carrying a narrow yel-

low band interrupted above. Tibia? yellow before. Post-scutel

divided by a little medial groove. The superior angles of the

metathoracic plate pronounced.

Hess. a. diff.—Tins species is peculiar in its wholly black

antenna? and in a very marked tendency to lose its yellow orna-

ments. Its thorax is short and little arched. Its abdomen has

a velvety appearance. It has the form of the 0. Catskillensis, but

the first abdominal segment and the thorax are a little less wide
;

its size is a little greater. The % has the clypeus sensibly less

bidentate than the North American species of this group. It is

closely allied to the 0. Bustamente. (See the description of this

Speeies.)

I/uh. The hot and temperate regions of Mexico. Cordova.

Jalapa, the .M ichoacan.

H. A. Ilustameiiti Sauss.— 0. Santa-Amur Bimillirans, niger; clypeo

integro macutis 4 flavis ; thorace Iatiore, pronoto latissimo, tenuiter flavo

marginato, metanoto angustiore, matins inferis flavo-ornatis ; macula
subalari et scutelli fascia interrapta, flavis ; abdomine velutino, basi

lato. segmentis L-5 flavo-marginatfs ; tegulis flavo-bipunctatis. 9.

Odgnerus Bustamente Sauss. Revue et Mag. de Zool., IX, 1857, 273, £.

Total length, 11 mm. ; wing, 9 mm.
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9. A species closely allied to the 0. Santa-Ann se,, having

exactly the same appearance and the same sculpture; the abdo-

men being- also of a deep velvety black.

Olypeus wider than long, its anterior border truncate, straight,

or a, little concave, not bidentate. Thorax very short, sensibly

wider than with the species cited; the prothorax less angulate,

but very wide, the disk of the mesothorax wider than long; its

grooves indistinct ; metathorax a little retracted, so that the thorax

increases in width from behind forward. The posterior plate of

the metathorax a little striate, wider and less strongly bordered.

The yellow ornaments more abundant than in the preceding

species ;
clypeus carrying four yellow spots, or yellow with the

scutellum black on the summit; scape of the antennse adorned

with a yellow line ; border of the prothorax very narrow. Thorax

with a spot beneath the wing, an interrupted band on the scutel-

lum, and with two spots upon the inferior edges of the metathorax.

Segments of the abdomen all regularly bordered with sulphur-

yellow ; the last ones very narrowly ; the first ones very short,

as wide as the second. Feet black, tarsi and tibia? ferruginous.

The remainder as with the 0. Santa-Annae.

Var. Two yellow dots on the scutellum.

% . Unknown.

This species very much resembles the 0. Catskilli, but differs

from it by the very punctate border of the abdominal segments,

the first segment being also wider and shorter.

JHab. The cold regions of Mexico. I have taken this Odynerus

upon the Coffre de Perote.

IS. A. Sylveirae Sauss.

Odynerus Sylveirce Sauss. Et. Vespides, III, 217, 110; pi. x, fig. 8, 9
(1S54).

Eab. Brazil. Sylveird. (Type in the Paris Museum.)

b. Metathorax having two strong spines.

19. A. CBaraziatms Sauss.—Niger, sericeus; capite rnfo vel obscuro;

capite et thorace snperne rugose punctatis
;
pronoti angulis emarginatis,

lobatis
;

post-scutello valde cristato, emarginato ; metathorace postice

excavato, canthis peracutis rnarginato, utrinque spina et infere dente

armato ; antennis nigris
;

pronoti margine postico, n acula subalari,
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tegulis, fascia scntelli et post-scutelli, metanoti angnlis adominisque

segmentorum 1-3 margine, pallide flavis ; alis autice fusco-inarginatis.

£ . Clypeo bideutato luteo.

Anc. Clarazianus Sacss. Rev. de Zool., 1ST0, 55, 3, £ %

.

9 . Total length, 12 mm. ; wing, 10 mm.

% . Total length, 10 mm. ; wing, 8 mm.

9. Body stubbed. Head rather large, the vertex transverse,

imt convex; ocelli set in depressions. Thorax slightly convex;

prothorax having each of its angles extended into a lamellar

rounded process, which is separated from the anterior margin by

a wide notch. Disk of mesothorax parted by a longitudinal

groove, and posteriorly bicarinate; the carinas sinuous, terminating

at the angles of the seutel. Scutel parted by a groove and

separated from the mesothorax and post-scutel by deep furrows.

Post-scutel truncate, elevated into a high crest, rather concave

behind; the crest broadly emargin ate, forming two nearly trian-

gular lamellar teeth. Metathorax much excavated, margined

with very sharp edges; the lateral angles produced into strong

spines, the upper arcuated vt\>j:v> very salient, rather crested; the

inferior edges forming on their lower part, each a triangular

tooth. Head and thorax above coarsely aud roughly punctate
;

thorax on the sides and behind finely punctate and covered with

silky, silvery pile. Abdomen short, finely punctured, silky, with

gray-golden reflections, the first segment nearly as wide as the

second, short, its suture transverse, very distinct.

Black. Antennae black, the 1st ami 2d joints rufous beneath
;

head and mandibles rufous or orange-red, about the antennas and

a little on the vertex black. Anterior margin of the prothorax

very delicately rufous; posterior margin of prothorax, a spot

beneath the wing, a, band on the scutel and one on the hinder

part of post-scutel, the angles of metathorax, and the inferior

tie yellow; the crest of post-scutel also yellow, finely

margined with black on its hinder face. Tegulao rufous, margined

with pale yellow; the process next to them yellow. The first

three abdominal segments adorned with a regular yellow margin;

the first narrow, fusing on each side into a little lateral spot; the

id widest, the third narrowest. Feet brown or passing into

ferruginous ; tibiae, the 1st and 2d anteriorly, and the extremity

of 2d femora, marked with yellow. "Wings hyaline; anterior

margin and radial cell brown.
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Var. The head more or less obscure, passing into black or

quite brick-red.

9 . Clypeus pyriform, coarsely punctate, terminating with two

small brown approximating teeth.

%. Head blackish or black ; orbits rufous; inner margin of the

eyes, a frontal spot, and a line on the mandibles, pale yellow

;

the scape at times with. a }
;rellow line; clypeus polygonal, strongly

bidentate, pale yellow. .Anterior femora and tibiae yellowish

before (Bahia Blanca).

The male is described from a southern specimen, which may be

the reason of its black head. Specimens from Buenos Ayres may
have the head red like the females?

Eess. a. diff.—This is a quite distinct species in the form of

the thorax. It has also a different appearance from all other

Ancistrocerus.

Hob. The Argentine Republic, 5 9,4 %. Buenos Ayres

(Meyer Durr), 19,3$. Bahia Blanca (G. Claraz).

D. Form very stubbed. Thorax cubical, nearly as long as ivide.

.20. A. Mreisimactllatlis Sauss.—Crassus et brevis ; tenuiter

punctatus ; clypeo flavo, 9 truncato, £ bidentato; thorace brevi,

quadrato ; metanoti foveola acutissime marginata, utrinqne et superne

angulos dentiformes efficiente; macula front ali et post-oculari, fascia in

scapo antennarum, pronoti limbo late, tegnlis, scutello, post-scutello

macula subalari et utrinqne metatboracis pedibnsque, flavis; abdomine
lato, conico, segmentorum margine punctato, late flavo-liinbato, secundo

ssepius utrinque macula flava
;
j^rimi fascia utrinqne antrorsum dilatata.

Odynerus birenimaculatus Sauss. Vespides, I, 135, 16, 9> var -

Total length, 14 mm. ; wing, 11 mm.

9. Large and very stubbed. Form very short and very wide.

Clypeus wider than long, truncate, finely punctured. Thorax

stout, very wide, cubical, a little longer than wide. Prothorax

not angular ; mesothorax marked posteriorly with two profound

grooves. Post-scutel short, truncate, having a sort of ridge,

blunted in the middle. Metathorax very wide; its posterior

plate wide, quite flat, finely shagreened, very angulate, and

bordered all around by some very trenchant ridges, which form

on each side a spiniform angle and on the summit two sharp

teeth. Head and thorax very densely and finely punctured.
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Abdomen wide and conical; the first segment short, as wide as

the 2d, elevated at the suture; its superior surface often longi-

tudinally striate along the suture; the border of the segment

distinctly punctured ; that of the 2d insensibly reflexed.

[nsecl black, strongly mingled with yellow. Mandibles brown

at the extremity. Clypeus yellow, at times adorned with a little

brown dot. Antennae black, with the scape yellow before and the

flagellum ferruginous beneath at its base. A spot on the front,

one behind each eye, a wide border on the prothorax, a spot

below the wing, wing scale, scutel, post-scutel, two arcuate spots

occupying the angles of the metathorax, and a wide border on

every segment of the abdomen, yellow; these borders regular;

that of the 1st segment joined to two oblique lateral spots; the

2d ornamented on each side by an oblicpie spot, sometimes

separated, sometimes confounded with the border. Anus yellow.

Feet yellow, thighs obscure at their base; coxa? spotted with

yellow. Wings transparent, a little smoky along the side and

toward the end, with a light violet reflection.

Var. a. Scutellum having but one yellow interrupted band.

b. No yellow lateral spots on the 2d segment.

c. The border of the 2d segment festooned in consequence of

the fusion with the lateral spots.

d. The yellow ornaments passing into orange.

%. Same size as the 9. Extremity of the antennas and their

hook ferruginous; clypeus bidentate. Mandibles yellow. Scu-

tellum divided by a groove. Yellow ornaments narrower, often

interrupted on the scutel; lateral spots of the first two segments

small. Anus only spotted with yellow. (The border of the first

segments in general regular, only confounded on each side with a

\ ellow dot.)

Var. Size small, length 11 mm.
; wing 8 mm.

Bess. a. dijj.—This beautiful species is very distinct in its very

stubbed form, in its size, in its cubical and finely punctured

thorax, not cribrose with holes, in the exceptional width of its

yellow markings. It can, however, be confounded with the Ody-

nerus Gatskillensis, from which it may be distinguished by the

yellow clypeus of the female, by the much richer ornamentation,

by the notably more stubbed form, and by the two oblique yellow

spots of the first Begment which mingle themselves with the border;

by the elevated and truncate post-scutel and by its superior size.
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The 0. birenimaculatus differs from the 0. Spinolse by its

very much more densely punctured and not smooth body, by its

transparent wings, by the margin of the 2d segment which is

densely punctured, by the first segment which is wider, by its

stubbed form, etc. ; from the 0. campestris and unifasciatus by

the very much more densely and less coarsely punctured thorax,

by the form of the metathorax, by the less coarsely punctured

margin of the 2d segment, etc.

Finally, the 0. birenimaculatus offers a great resemblance also

to the 0. renimacula of Europe, although its form is very much
more stubbed than that of this last species.

Bab. New England. New York. 24 ?, 3 %.

II. The concavity of the metathorax forms no distinct lateral

angles.

Here the posterior plate is often rugose. It is at times still

bordered at the summit by some ridges or one double arch;

sometimes it is not limited, especially not on the sides, where it is

effaced and lost in the sides of the metathorax. The concavity

is often formed by the meeting of two convex facettes.

A. Posterior face of metathorax remaining margined, but with-

out distinct angles. Body slender, elongate.

a. Post-scutel strongly truncate.

21. A. COIlspicilllS Sauss.—Gracilis, niger, ubiqne punctatus; capite

et thorace crassissime et rugose punctatis
;
prothorace antice cristato,

angulato, post-scutello valde truncato, facie postica polita ; inetathorace

utrinque baud angulato, foveola lsevi, tenuiter marginata, abdomine

dense punctato: prime- segmento minuto, acute suturato ; antennarum
scapo subtus, puuctofrontali et subalari, pronoti abdominisque segmeu-

torum 1, 2 limbo postico, fascia interrupta scutelli, fascia post-scutelli,

lineaque femorum intermedioruui, luteis. 9 •

Ancistrocerus conspicuus Sauss. Rev. et Mag de Zool.,IX, 1857, 247.

Total length, 9.5 mm. ; wing, 7 mm.

?. As slender as a Stenancistrocerus. Head and thorax very

roughly punctured. Clypeus very coarsely punctured, finely bi-

carinate at tip and minutely bidentate. Head margined poste-

riorly. Yertex having a tubercle garnished with an erect brush

of hair. Thorax scarcely contracted posteriorly, very square

12
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anteriorly; the prothorax with a crested margin, its angles

dentiform, acute. Post-scutel very short, strongly truncate; its

posterior face flat, polished; its superior face rough, transverse;

its posterior ridge wvy finely crenulate, the middle with a very

small compressed tubercle. Metathorax coarsely cribrose, silky-

grayish, its hinder fare widely excavated, as polished as the

posterior face of post-scutel, somewhat punctate, finely margined;

the margins forming behind the post-scutel two quite small erect

teeth (not easy to distinguish); no distinct lateral angles.

Abdomen slender, slightly depressed; the first segment small,

shortly and quite sharply truncate anteriorly; the suture elevated;

its superior face short, rather strongly punctured; 2d segment

not quite so strongly punctured, its hinder margin with a line of

puncture.-, the following segments densely punctured.

Black; grayish-silky. Mandibles partly fulvous; antenna?

ferruginous beneath, scape yellow beneath. Two dots on the

summit of clypeus, a frontal spot, and post-ocular line, pale yel-

low. Hinder margin of prothorax with a narrow lutcous band;

its angles, appendix of wing scale, a spot under the wing, an

interrupted fascia on scutel, a transverse line on the hinder face

of post-scutel, and two large maculae on the hind face of meta-

thorax, pale yellow. The first two abdominal segments narrowly

margined with lutcous. Intermediate femora with a lutcous line.

Anterior tibiae and tarsi brown or ferruginous. Wings hyaline,

smoky, nerves and anterior margin of the apex fuscous; the 2d

recurrent nerve falling nearly upon the 2d transverse cubital vein.

Var. Anterior margin of prothorax also margined with luteous.

Bess. a. diff.—This is quite a distinct species and a peculiar

type, making a sort of transition to Stenodynerus by its slender

form, and its punctate abdomen, having the 1st segment more

punctured than the second. The form of the scutel, post-scutel,

and metathorax is quite unusual, and the very coarsely punctured

thorax makes it at once distinguishable.

Its livery much resembles that of the A. Fnria<n\ but it differs

from this in all its form and its punctures; in the first segment
being very short and truncate, its superior face quite transverse;

the scutel truncate, not triangular; the punctures of thorax and

head being miteli roarsor, etc. It has also a resemblance to 0.

(Slenodynerut) (otonacus.
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Hab. The temperate parts of Mexico. I caught a 9 near

Cordova.

b. Post-scutel not truncate, angulate posteriorly.

This type has the post-scutel formed much as in Stenancistro-

cerus, but the form of the abdomen remains as in the division

Ancistrocerus, and the appearance remains also as in this group,

so that we have to leave it in the division Ancistrocerus, prop,

diet.

22. A. camgnlatais Sauss.—Gracilis, niger, nitidns, sulfureo-pictns,

pronoti angulis in processus 2 productis, antennis subtus et basi ilavis
;

abdominis seguientis 1, 2 late flavro-marginntis
;
piitno antice truncato,

sutuni prominula, fascia flava utrinque aucta marginato.— J £. Cly-

peo truncato, llavo.

Odgnerus cingulatus Cresson, Hymen, of Cuba, Ent. Proc, Pbila., II,

1S65, 1(32, J.

^ . Total length, 9 mm. ; wing, 7.5 mm.

5 . Total length, 12 mm. ; wing, 9 mm.

Rather small. Form slender, elongate. Head and thorax

punctured. Angles of prothorax strongly produced into blunt

processes. Scutel and post-scutel flattened, the former parted

by a deep groove. Metathorax rounded, rather roughly punctate

;

its concavity strigose ; bordered by a rather distinct salient line,

but its angles obsolete and destitute of teeth. Abdomen delicately

punctured, most distinctly on the first segment and the border

of the others; 2d segment somewhat swelled above; the first

segment narrower than the second ; its suture elevated.

Shining black. Antenme black, with their first two joints and

the under side yellow. A triangle on the forehead, a line behind

the eye, a broad fascia on the edge of prothorax, a spot under

the wing, the scutel, and post-scutel, yellow. The first two

abdominal segments with a broad yellow margin ; the fascia of

the first widened on each side. Feet yellow; coxae and hinder

femora except at tip, black, intermediate coxa? yellow anteriorly.

Wings clouded, principally at the end ; the anterior margin as

far as the stigma ferruginous.

9 % . Clypeus polygonal, longer than wide, yellow ; its inferior

border narrowly truncate, tenuously margined with black. Man-

dibles dentate; ferruginous, or yellowish, black at base and tip.
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Bab. Cuba. Sent to me by Dr. Gundlach.

This species is very distinct, but by its appearance might be

confounded with 0. Havanensis, which has quite a differently

formed abdomen, having the angles acute, but not so much pro-

duced, ami the clypeus notched.

Its slender form makes it resemble 0. tigris, although it is

very different in the produced angles of prothorax and rounded

metathorax.

B. 3fetathorax no! distinctly marginate. Body not slender, of

normal form.

a. Abdomen nearly conical. The border of the 2d segment not rejlexed.

Body velutinous.

28o A. Parredesi Sauss.—Niger, velutino-hirsutus, argenteo-sericeus

;

antennis snbtus femi^ineis ;
puueto frontali, pronoti medio et tegulis

in margine, ferrugineis; abdominis segmentis 2-5 flavo-marginatis

;

secuudo in margine ralde punctata; alis ferrugineis, apice griseo-nebu-

losis.— 9. Clypeo infere ferrugineo-macnlato.

Odynerus Parredes Sauss. Rev. et Mag. de Zool., IX, 1857, 273.

Total length, 13 mm. ; wing, 10.5 mm.

Appearance of the 0. nasidens. Clypeus convex, quite finely

punctured ;
its inferior border truncate, short, and bordered with

a salient rim. Prothorax angulate : its angles almost dentiform.

Metathorax having its posterior plate punctate and striate,

bordered by slightly salient ridges; its superior ridges arcuate

in the form of the end of an arch, not forming any superior angle,

and on each side only a blunt, indistinct angle. Post-scutel

blunted, punctate. Abdomen conical ; the first segment wide,

anteriorly truncate; its suture distinct.

rnsect black, finely punctured, rather more strongly on the

metathorax; all the body covered with a thick velvety pile,

silvery and a little golden; the abdomen sinning velutinous, with

silky and golden reflections, the 2d segment quite strongly punc-

tured along its border, but not channelled. The antenna? ferru-

ginous beneath, as also a spot toward the base of the clypeus. A
dot between the antennae, a line iii the middle of the prothorax,

and the border of the wing scale fawn-colored or ferruginous.

Segments of the abdomen, all except the first, adorned with a
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regular yellow border. Legs black, varied often with ferruginous.

Wings ferruginous with the end gray.

Var. The. yellow passing into ferruginous and the ferruginous

into yellow.

Bess. a. diff.—This species wonderfully resembles those which

form the group of the 0. nasidens, but it is sufficiently distinct

from it in the presence of the suture of the first segment of the

abdomen. It is also more slender.

Hub. The temperate climes of Mexico. Valley of the Mex-

tillan. 4 ?.

b. Abdomen more ovalo-conical ; the border of the 2d segment rugose or
.

reflexed.

(Section I, b, Saussure Vespides, I, 139.)

Group of the Odynerus unifasciatus.

24. A. unifasciatus Sauss.—Gracilis, niger, cribri instar punctatus ;

abdominis secundi segmenti margine canaliculate), subreflexo, perru-

goso ; antennis subtus ferrugineis ;
puncto frontali et post-oeulaii, macula

biloba pronoti, post-scutelloet abdominis primi segnienti margine, flavis.

— ?• Clypeoflavo-bi punctata.— % . Clypeo, maudibulis et abd. secundi

segmenti, limbo, flavis.

Variat. £ secundo % tertio et quarto abd. segmento flavo-limbato.

Odynerus uncinates1 Say, Boston Journ., I, 1S37, 286, 4. Say's Entom.

(Le Conte), II, 7(50, 4.

Odynerus unifasciatus Sauss. Vespides, I, 138, 21 ; III, 205.

J . Total length, 14-15 mm. ; wing, 11 mm.

% . Total length, 11 mm. ; wing, 8.

9. Form slender. Head and thorax cribrosc with great

separated punctures. Clypeus convex, strongly punctured, widely

pyriform, terminated by two very small, near together and diverg-

ing teeth. Head strongly and densely punctured. Thorax quite

lengthened, a little retracted posteriorly, everywhere strongly

cribrose with foraminiform punctures. Prothorax finely bordered,

without angles. Mesothorax presenting two grooves on its hinder

part. Metathorax very rugose above, reticulately shagreened,

corrugated; its concavity quite flat, indistinctly striate and

punctate, without spines on the sides, superiorly bordered by an

1 It is evidently not the 0. unifasciatus which Fabricius described

under the name of Vespa uncinata, which is rather the Monobia A-dens,

because he says that all its markings are snowy-white, and that the size

is that of the Vespa macidata.
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arcuate trenchant ridge. Abdomen slender; first segment a little

narrower than the 2d, distinctly truncate anteriorly, subpedicu-

late at the base, with the anterior face smooth ; the superior face

slightly widened behind, bounded before by a strong sutural

ridge, very distinct. The abdomen very finely punctured, but

the 3d and following segments rather strongly so, and especially

the border of the 2d segment offering a wide zone, very strongly

bchannelled, with subturned up border. Near

the margin of the \>\ segment one sees also a line of punctures.

Insect black, clothed with gray-ferruginous hair. Two lateral

dots on the clypeus, one behind each eye, a mark on the front,

yellow or ferruginous ; a bilobate spot in the middle of the pro-

thorax and post-scutel, wholly or partly yellow. Wing scales

brown. Abdomen wholly black; only the first segment adorned

with a yellow border, suddenly widened on the sides (or joined

with two lateral spots). Tibiae and tarsi ferruginous or yellow
;

antennae ferruginous beneath, black above, with the scape at times

wholly ferruginous at the base. Wings of a transparent brown,

with violet reflections, particularly obscure along the nervures.

I'm: A spot beneath the wings and a border on the 2d abdo-

minal segment, yellow.

%. Smaller. Antennae very large, terminated by a little

hook; clypeus yellow, with a triangular notch; labrum and man-

dibles before, yellow; post-scutel yellow, or only bipunctate with

yellow; the 2d abdominal segment a little compressed at the

base, bordered with yellow; its margin a little sinuate, concave

areuate in tin' middle above, more or less retrousse, compressed :

the .'111 and 4th segments often adorned with a fine yellow edging.

The border of the 1st segment often presents a little of red; some-

times a little widened on the sides. With this species the orna-

ments are yellow-golden or sub-orange.

Var. a. A yellow dot under the wing. Border of the prothorax

entire, bilobate.

b. %. Post-scutel black. On the abdomen only two narrow

borders. (Illinois.)

C. %. Head and thorax entirely black; mandib.es margined

with yellow ; Isl abd. segment narrowly, 2d very narrowly bor-

dered with yellow. (Florida.)

Eess. a. diff.—This Odynerus is quite easy to recognize by the

very rugate and channelled border of the 2d segment; by the
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unique bordering of the first segment, although certain females

pussess a second band like the males; b}' its obscure face; by its

slender form, by its abdomen which is not briefly sessile, and the

thickness of the border of the first segment of the abdomen, which

causes the 2d segment to appear so subcompressed at its base.

See the 0. campestris, to which it is closely allied.

Sab. The United States. Connecticut. Illinois. Iowa.

Prairies (Rio Pecos). Tennessee. North Carolina. 10 ?; 12 %.

Observation.—Among the dried specimens one generally finds

the abdomen extremely swelled, as if the segments had been

violently distended. This peculiarity belongs especially to this

species and gives it an unusual appearance.

25. A. campestris Sauss.—Niger, grosse punctata ; metanoti foveola

baud acute margin ita, inermi, striata et grosse punctata; abdominis

segmentorum 2'-5' margine rugose punctato ; anteimis subtus fulvis,

scapo flavo-liueato ; elypeo 9 fiavo, macula atra, % emarginato, flavo

;

puncto frontali et post-oculari, prouoti et abd. segmentorum V-3" limbo

(primi utrinque aucto), post-scutello, maculis 2 scutelli maculaque sub-

alari, tibiis et tarsis, tiavis ; alis fusco-uebulosis.

Odynerus campestris Sadss. Vespides, I, 137, 18 ; III, 204, £,

.

9 . Total length, 13 mm. ; wing, 11 mm.

9. Head and thorax cribrose with great pits, quite visible to

the naked eye. Clypeus pyriform, as wide as long, cribrose with

great punctures; its anterior border small, bordered, subconcave,

upon the vertex often a little fossette. Prothorax unarmed, finely

bordered. Mesothorax marked with two grooves; scutel flat;

post-scutel short, sloping. Metathorax rounded, rugose; its con-

cavity pronounced, but not limited; divided by a vertical carina

which bifurcates at the summit to form two arcs which indistinctly

border the cavity at the summit ; the middle and the bottom of

the concavity wrinkled; the summit coarsely punctured. Abdo-

men ovalo-conic, punctured ; the first segment large, almost as

wide as the 2d; borders of the segments 2-5 presenting a wide

coarsely punctured zone, rugose, but not turned up ; the border

of 2d segment sinuous, forming a concave arc.

Insect black, clothed with a grayish pile. Antennae ferrugi-

nous beneath. Clypeus yellow, with a triangular black spot.

A line on the scape of the antennae, a spot on the front, one

behind each eye, border of the prothorax, a spot beneatn the

wing, wing scales, two dots on the scutel, post-scutel, and a
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border upon segments 2-5 of the abdomen, knees, tibiae, and

tarsi yellow ; tlie first segment of the abdomen having its border

widened upon the sides, or rather, confounded with two lateral

spots; border of the 3d much narrowed. "Wings transparent,

but washed with brown-violet especially along the borders.

Var. Clypeus black with four yellow spots, segments 4 and 5

of the abdomen with no yellow border.

% . Clypeus emarginate, yellow ; mandibles yellow.

I possess a male very closely allied to A. unifasciatux %

,

having also the margins of the 2d and 3d segments sinuous and

coarsely punctured. But it differs from this species in the smaller

hook of the antennae, in the metathorax, wholly rugose ; even on

its concavity, which is less defined and not striate; in the first

abdominal segment, which is parted by a quite strong longitudinal

groove, and in the 2d segment more compressed at its base. It

has the same markings, unless the prothorax has a little less of

yellow in the middle. As this % has the metathorax rounded and

the wings slightly washed with brown, it seems that it cannot

but belong to the 0. camjieatris, unless it represents a species

which may have escaped us.

It differs sometimes from the 0. campestris in its scutellum

deprived of spots and in the groove of the first segment which

approaches to it, as well as the smallness of the antenuary hook

of the Symmorphus.

Ress. a. diff.—This species has the appearance of the 0.

parietum. It can be confounded not only with the Ancistrocerus

of this group, but with differeut Odyneri, properly speaking.

It differs from the (). unifasciatus in its more stubbed form, its

less violet wings, the less upturned border of the 2d abdominal

Begment, and in its livery, more rich in yellow (spot beneath the

wing, spots on the scutellum, etc.) ; from the 0. copra in its

metathoracic excavation without border, in its smaller size, its

more obscure wings, and the strong rugosities of the border of

the 2d and 3d segment, etc. ; from the (), Spinolse, in the same

characters, except that the wings of this last species are darker.

ILih. The United States. Pennsylvania. Illinois. Carolina.

Connecticut (7 ?).

26. A. tfll?»ercilBarops Sat-ss.—Niger, triossp punetatns, piloso-velu-

tinus; mandibulis, clypeo, oculornm marginibus, pedibus, pronoto,

tegnlis, scntellis, maculis snbalarilms et metanoti, rutin ; antennis rnfis,

superne apicein versus nigris ; abdoiniue rufo, segmeutis flavo jnargi-
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natis, 1° et 2° ba?i nigrescentibus ; secundi raargine perrugoso, masiine

eaualiculato, et reflexo ; alis ferrngineis apice inqainatis.— £, . Clypeo

flavo, bidentato ; vertice tubercnlo nitido instructo.

Odynerus luberculocephalus 1 Sauss. Vespides, I, 139, 22
;

pi. xvi, fig. 9,

10(7.

Odynerus tuberculiceps, Ibid. Ill, 205.

J . Total lengtb, 13 mm. ; wing, 11 mm.
£ . Total length, 9 mm. ; wing, 8 mm.

Clypeus pyriform, strongly punctured, truncate, and subbiden-

tate at the extremity. Head strongly and densely punctured.

Behind the ocelli is a little, indistinct tubercle, shaped like a 4th

ocellus. Anterior ocellus very large. Thorax cribrose with large

distinct points. Angles of the prothorax a little prolonged, sub-

dentifonn ; scutellum divided by a groove. Concavity of the

metathorax appearing punctured or rugosely striate, according

to the way in which it is seen, with the borders perfectly rounded;

there is only a little border at the summit in a feeble arch.

Abdomen punctured ; the 1st segment narrower than the 2d,

bordered by a slightly salient cordon ; the 2d having its margin

very strongly annulate, very strongly upturned, and very rugose,,

a little sinuate in the middle.

Insect clothed with long gray or ferruginous hai-r, abdomen

velvety. Head and thorax black. Mandibles, clypeus, a dot

upon the front, border of the eyes, interrupted at the summit,

prothorax, scutel, wing scales, two spots beneath the wings and

two others on the metathorax, of a ferruginous red. Mesothorax

with two red lines. Abdomen ferruginous, with the base of the

second segment and the anterior face of the first, blackish.

Posterior border of all the segments margined with yellow, but

this color often passing into ferruginous on the last segments.

Legs ferruginous; femora black or spotted with ferruginous.

Antenna? red, with the second moiety black above. Wings
washed with ferruginous, with the end brownish.

%. Notably smaller. Clypeus bidentate, notched, yellow, as

well as the mandibles and a line on the scape of the antennas

;

the flagellum with more of black; hook very small, ferruginous.

Tubercle on the vertex very much larger than that of the female,

distinct and shining. Concavity of the metathorax punctured,

with little or no superior border. Abdomen a little more com-

1 Nomeu meudosum.
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pressed at the base of the second segment, the middle of segments

1st, 2d generally black, the red less developed. Legs often varied

with yellow.

Far. The middle of the prothorax a little yellow. The black

enci'oaching upon the red. The scutels often black, bordered

with red ;
the metathorax also often wholly black; the sculpture

of this last appears also to vary somewhat; at times the red is

more developed. Metathorax red ;
flanks varied with red.

Ress. a. diff.—Various Odynerus, properly speaking, are often

identical in color with this. Such are the 0. Morelise and Guer-

reri, but they may be sufficiently distinguished from it by the

absence of the tubercle on the vertex and of the suture upon the

! -i gment.

The 0. tuberculiceps hardly differs from the. 0. Sutterianus,

but by a less brilliant livery and by its prothorax slightly retracted

and angles less salient.

Hab. The temperate regions and the plateau of Mexico. I

have found tin's Odynerus common in the most various localities.

In the eastern Cordillera; in the valleys of Orizaba and of Jalapa,

of bvero; in the Sierra Madre ; in the valley of Mextillan ; in

Huasteca on the Pacific slope, and in the province of Mechoaean,

aboul Morelia, Tuxpan, Zinapecuaro, Patzcuaro, and finally on

the plateau in the valley of Mexico. 1G 9, IS %.

'Z"$. A. SislteriaiidS ». sp.— Niger, 0. tuberculicipiti simillimus; ver-

tice tubei'Culato, pronoto valde biangulato ; abdominis secundi segrnenti

margins canal iculato, rugoso, reflexo ; antenuis aurantiis, apice supra

nigri.s ; ore, dypeo, fascia post-on ulari, frontis macula et lineolis 4,

pronoto antice ; tegulis, macula subalnri, post-scutello, maculis 2 scu-

telli, tibiis tarsisque, sulfnreis ; abdomine sulfureo, seguaentis lo, 20,

basi nigris ; alia ferrugiueis, apice griseis.

Total length, 12 mm. ; wing, 10 mm.

9. Form and punctures exactly like those of the 0. tubercu-

liceps; clypeus pyrit'onn. finely bidentate. The same tubercle

on the vertex, appearing like a fourth ocellus, but the prothorax
not retracted before, more square; the angles alone very salient,

diverging and prolonged, perhaps bluntly terminated, not Conning

a sharp spine; the abdomen a little more slender; the margin
of the 2d segment a little less strongly upturned; the border of



ODYNERUS. 1ST

the first segment preceded by a little stronger zone of punctures

and its suture a little more salient. Border of segments 2-4

sinuate in the middle.

Inject black, clothed with yellowish hair. Mandibles and

clypeus yellow ; this last very finely bordered with black and

often offering on the summit a vertical black line. A line behind

the eyes, a spot on the front, and a little vertical line on their inner

border beneath the ocular sinus ; these are black. Anterior

border of the prothorax widely yellow ; the yellow often

encroaching upon the surface and extending along its hinder

borders. Tegulee, a spot beneath the wing, f,ost-scutel, two

spots on the scutel, yellow. Abdomen wholly yehow ; the ante-

rior face of the first segment black, as well as l. depression at the

base of the second and often a widened mark behind, on the first.

Legs yellow, coxae and femora black. Antenna! orange ; the

scape before yellow and the last third black, or obscure above.

Wings ferruginous, with the end gray. The markings are of a

sulphur-yellow.

Var. Scape of the antenna? yellow with a black line above.

% . Smaller. Clypeus yellow, bidentate. Antenna? large,

terminated by a small hook. Angles of prothorax very salient

;

border of 2d segment very rugose, more strongly reflexed ; 1st

and 2d segment with a great black square notch (variable), the

following segments black, bordered with yellow. Anus black.

Bess. a. diff.—This Odyiierus may be almost considered as a

California variety of the 0. tuberculiceps, in which the red

markings have passed into yellow, all becoming reduced ; the

metathorax being black, etc. This insect presents, like the 0.

sulfureus and like the Californian Polistes, a striking example of

the local influence of California which tends to give to insects a

uniform sulphur-yellow color by the augmentation in extent of

the yellow ornaments and the reduction of the deeper color.

Hub. California. I owe twenty individuals to the kindness of

Mr. Sutter and of Mr. Berton.

28. A. pilosus Sauss.—Niger, longe nigro-pilosus, hirsutus
;
pronoto

angulato, metanoto utriiique tenuissime bidentato; primi abdominis

segmenti sutnra in facie antica sita ;
2' segmenti margine valde punctato

;

puncto froutali, piouoti margine, fascia interrupta in scutello et in post-



188 HYMENOPTERA OF AMERICA. [PART I.

scutello. tegulis, abdorainisque segmentorum 1', 2' margine, albidis; alis

vix infumatis.— %. Clypeo albido truucato.

Odynerus pilosus Saoss. Et. Vespides, III, 218, 111 (1854).

Bab. Peru. (Type in the museum of Paris.)

c. Abdomen not as sessile; its first segment narrowed, distinctly narrower than

tin second, which is in the shape of a hawk's hill, with a reflexed margin.

Mi ax not i I rated in the form of a wide cavity, but of a wide

channel.

29. A. Aristae Saitss.—Medius, uiger, argenteo-sericeus
;
puncto frontali

et post-oculari flavo; tborace punctate; pronoto vaide biangulato, in

medio flavo-notato; metanoto convexo, in medio canalkulato-diviso
;

abdomine band sessili. primo segmento late infundibuliformi sntura

angnlata, secundo ventricoso, margine maxime canaiiculato, rugoso et

reilexo : segmentis omnibus flavo-marginatis ; alis ferrugineis.— % .

Clypeo flavo, bidentato; antennis subtus ferrugineis, scapo flavo-fasciato.

Odynerus Arista Sauss. Revue Zool., IX, 1857, 274.

% . Total length, 12 mm.; wing, 10 mm.

Size moderate. Form wide, stubbed. Prothorax armed on

each side with a strong tooth, its anterior border wide and turned

ii)i. Post-scutel blunt, Metathorax forming two convexities,

swelled, separated by a profound striate furrow, which is divided

by a vertical carina; the convexities bordered exteriorly by the

lateral edge of the metathorax which is prolonged as far as its

iuferior extremity. Abdomen quite misshaped; the first segment

widely bell-shaped, the suture very distinct, not being straight,

but forming in the middle an angle directed backward; its

superior face short and wide, the posterior border formed by a

cordon, along which is a line of punctures. Second segment

widened and a little retracted posteriorly in the form of a hawk's

bell; its posterior border very strongly canaliculate, very strongly

upturned, undulating in the middle. Head densely, thorax more

Strongly but less densely punctured. First segment of the

abdomen slightly punctured near its border; the second segment

very much .-'I toward its hinder part, and cribrose with rugose

punctures in its strung flutings ; the following segments having

the borders punctured., especially in the middle.

Insect black; all its body covered with a beautiful silvery

velvet pile, a hove all on the abdomen which has beautiful reflec-
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tions. A spot on the front, one behind the eye, a little line in

the middle of the prothorax, yellow. Tegulae black, bordered

with brown. All the segments of the abdomen regularly margined

with yellow; the first carrying but one narrow yellow band; the

second widely bordered. Legs black, knees, tibiae, and tarsi

varied with ferruginous. Wings washed with yellowish, with the

end grayish.

%. Clypeus yellow, wider than long, notched in a half circle

and strongly bidentate ; its teeth quite removed. Labrum and

mandibles yellow. Antennae black, terminated by a little hook,

ferruginous beneath, with a yellow line on the scape.

Bess. a. diff.—A species very distinct by its form, by the

angular suture of the first segment and by the very deep flutings

of the second; by its slightly sessile abdomen and its watery

reflections. By its velvety reflections, this species recalls the 0.

Parredesi, but its forms are entirely different.

Hob. The temperate regions of Mexico. I took two males

about Yautepec in the south of the province of Mexico.

Division STENANCISTROCERUS.

Saussure Vespides, I, Sect. 1, c, p. 140 ; III, Sec. 2, p. 129.

Form lengthened; body slender and cylindrical, rather than

depressed. Prothorax little retracted or none, angulate

;

abdomen cylindrical or campanulate, often little sessile.

First segment bell-shaped, rounded before, or cupuliform,

or in the form of a truncate or subpediculate bell; often

lengthened, its two faces frequently not being distinctly

separated, but passing from one to the other conve.xly ; the

suture variable, often irregular, either a little salient or

followed by a transverse fluting, often placed on the anterior

face. The whole insect strongly punctured ; the abdomen

in most cases coarsely punctured.

The insects of this division are remarkable by their elonga-

tion, and by their cylindrical or compressed form. The clypeus

is generally narrower than in the Ancistrocerus, properly

speaking. The thorax is arched above, cribrose with great punc-

tures, and the grooves of the mesothorax, in general, wholly

wanting. The tegula? are large and closely fitted, containing the

arch of the back, and behind these one sees an apophyse or
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appendix, and on cadi side of the scutel is a distinct depression.

While iu the true Ancistrocerus the post-scutel is nearly always

truncat<' posteriorly, having a posterior fare (with rare excep-

tions), 1 in Stenodynerus \\ is not truncate but angulate posteriorly;

the metathorax being produced a little beyond the post-scutel and

not so sharply truncate posteriorly, from which circumstance the

posterior angle of the post-scutel is not cut off. The posterior

plate of the metathorax never offers a basin regularly bordered

as in the true Ancistrocerus, and with spiniform angles. The

abdomen is in general strongly punctured; 2 the first segment

being also as much or more strongly punctured than those follow-

ing. This segment is sometimes convex, rounded, at times divided

into two distinct faces by the suture as with the true Odynerus

;

but the superior face is often narrow and lengthened, not short

and wide as in the true Ancistrocerus.

The suture is often placed at once on the declivity of the ante-

rior face of the first segment. It is subject to become indistinct,

so that one does not know whether to consider it as a suture or

a simple line of rugosities. Among certain species one perceives

a double rugose line and between the two lines a sort of fluting,

so thai the segmenl appears to have two sutural lines.

The S/i nancistrocerus have an appearance, which, when it is

known, permits one to distinguish them quite easily from the true

Ancistrocerus, the form being wider and more flattened. Rut

they resemble in so striking a manner certain Stenodynerus, that

one can confound them with these last, and there are very many
species of each group with forms so correspondent, that without

the presence or the absence of the suture at the base of the

abdomen, one would confound them specifically. (See the Ody-

nerus of the Division Stenodynerus.)

In line, I will indicate as an empirical guide, what may serve

to distinguish the Ancistrocerus, properly called, from the

Stenancistrocerus ; in the first the band on the 1st abdominal

• ait is in general either regular or widened on the sides,,

while in the second it is either regular or retracted on the sides.

1 Ancistroci alus Cress.

« The species of South America, particularly those of Chili, often have
the abdomen feebly punctured.
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Table to assist in the determination of the species of Division

Stenancistkocerus. 1

1. Wings fuscous.

2. Body black, ornaments luteous or yellow.

_ .__
,

., , . 30. f Aztecus.
3. No separate spots on the second segment.

31. t quadrisectus.

3, 3. Two separate spots on the second segment. 39. dejectus.

2, 2. Body black and rufous. 36. histrio.

1, 1. Wings smoky or subhyaline.

2. The first abdominal segment rufous. 36. histrio.

3. Insect black and yellow (the fasciae sometimes rufous).

4. Second abdominal segment with a yellow spot on each side.

5. Segments 1st and 2d only, margined with yellow.

6. Scutel yellow ; first abdominal segment without separate

yellow spots, narrow. 33. obliquus.

6, 6. Scutel black ; segments 1 and 2 with yellow spots, about

,. .

,

38. f siecularis.
equally wide. <

39. < dejectus.

5, 5. More than two segments margined with yellow.

Segments 1, 2,4, margined with yellow. 42. Occidentalis.

Segments 1,2, 5, margined with yellow. 39. dejectus.

Segments 1-5 margined with yellow. 43. Paracusis.

4, 4. Second abdominal segment without yellow spots.

5. First abdominal segment with a lateral spot on fascia ante-

riorly.
37

- JfuMPes -

40. ( Bravo.

5, 5. First abdominal segment without lateral separate spot.

6. Only the first two abdominal segments margined with

yellow or luteous.

7. Anterior margin only of prothorax adorned with yellow.

Species of South America. 34. incomtnodus.

Species of Mexico. 40. Bravo.

Species of Chili. \
««>%"«s- 2

35. ' scabrivsculus.

7, 7. Posterior margin of prothorax adorned with yellow.

32. Fariasi.

6, 6. More than two yellow fasciae.

7. Anterior margin ofprothorax yellow. 41. Guzmani.

7, 7. Posterior margin of prothorax yellow, or prothorax quite

black. 44. Sumiehrasti.

1 Compare also the tables of Division Ancistrocerus, prop. diet, (page

158), and of Division Stenodi/nerus.

2 Vide supra, Division Ancistrocerus, prop. diet. p. 159, 9, et 162, 9.
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1. Form lengthened. Metathorax prolonged horizontally behind

the post-scutel, then truncate vertically; offering above, in

the rear of the post-scutel, a sort of cavity limited poste-

riorly by a vertical plate divided by a fissure. First abdo-

minal segment entirely sessile, wide, distinctly truncate

anteriorly, so as to form a sharp transverse ridge, its

suture indistinct, especially in the middle. Vertex of the

females offering two little mammae filled with hair. JIales

nearly as large as the females. 1

(Group of the 0. quadrisectus.)

(Sauss. Vespides, I, p. 145, Sect. 21.— Division Pseudodynerus.

Ibid. Ill, 22n.)

30. A. Aztecus Sauss.—Gracilis, niger, nitidus, grosse foraminato-

punotatus
;

vertice arcubus duobus penicillatis instructo ; inetanoto

pone post-scutellum producto, postiee foveolato, supeme cristulam per

fissuram divisain ferente ; abdomine dense punctato ; antennis subtns

ferrugineis, scapo flavo-lineato ; mandibulis, tiliiis anticis, puncto fron-

tali ; clypeo J lineolis 4, % omnino, pronoti et abd. seginentoruui 1, 2

margine, post-scutello, macula subalari, metanoti punctis 6, et primi

segtni'iiti puncto utrinque, luteis; alis infuscatis violaceis.

Odgncrus Aztecus Sauss. Revue de Zool., 1857, 275.

Total length, 15 mm. ; wing, 15 mm.

9. A species closely allied to the 0. i-sectus, having the same

form, bill smaller. Clypeus pyriform, very coarsely punctured,

with a depressed point, and carrying toward the apex a vertical

groove Eead and thorax polished, cribrose with great holes.

On the vertex, behind the ocelli, one sees two tubercles of brown

hair; or a double bush of hair surrounding a, smooth space.

Anterior border of the prothorax slightly concave; its angles

sharp. Metathorax not retracted behind; its superior face

cribrose with strong punctures like the remainder of the thorax.

Its concavity smooth, excavated, finely punctured, with blunted

borders, except, at its superior extremity, where it is terminated

by a little vertical plate. Abdomen quite slender; its first seg-

1 In the third volume of my Etudes sur la Fam. de Vespides, p. 220, I

have placed in this Division the 0. luctuosus, but it would be better placed

in the Subgenus Odynerus. (See below the corresponding Section formed

by this species )
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mcnt cribrose with punctures of a little less size than those of the

thorax, its suture distinct; near to its border, a badly marked

depression. The remainder of the abdomen less strongly and

densely punctured ; the punctures throwing forth some short,

gray hairs.

Insect black. Antennae ferruginous above. Mandibles before,

borders of the summit of the clypeus, two little lines toward its

base, a dot on the forehead, scape of the antennae before, border

of the prothorax, a large spot beneath the wing, a dot on the

wing scale and its posterior appendix and post-scutel, of a pale

yellow. One sees in addition, six yellow spots on the metathorax,

two at the sides of the post-scutel, two on the angles of its

posterior plate, and two lines at the top of its concavity. Segments

1, 2, ornamented with a border of the same color, narrow, sub-

marginal, and at times interrupted on the 2d segment; the first

adorned in addition with two lateral dots which at times join

themselves to the border. Legs black, tarsi brownish, anterior

tibiae yellow before. Wings of a transparent brown with beauti-

ful violet reflections.

%. Clypeus bidentate, yellow, with a very fine black edging

all around it. Vertex with no hairy tubercles. A pale yellow

spot on the front. Hook of the antennae brownish.

Var. The yellow markings more or less extended ; the border-

ing of the prothorax interrupted, and the concavity of the meta-

thorax bordered with whitish.

Hab. The coast of Mexico. I caught 9 $ near Tampico.

31. .4. qtiadrisectus Say.—Validus, gracilis, grosse foraminato-

punctatus
; clypeo apice truncato ; corpore albido-variegato ; maculis

2 inagnis pronoti, macula subalari, post-scutello, maculis 2 magnis
metanoti, abdominisque segmentorum, ]', 2' limbo, albidis

;
primo

superne albido, macula nigra ; alis nigro-violaceis.

OJynerus quadrisectiis Say, Bost. Journ. I, 1837, 385, 1.

—

Sauss. Et.

Vespides, III, 206. '—Say's Entom. (Le Conte), If, 7G5, 1.

Odynerus Bellone Lepel St. Farg. Hymen. II, 660, 40 (1841).—Sapss.
Et. Vespid., I, 146, 32, pi. xvi, fig. 10, £.

Total length, 20 mm. ; wing, 16 mm.

1 The variety fig. 1. c. pi. is, fig. 9, J , is quite a different species. Comp.
Monohia maxiUaris.

13
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9. Of a shining black, closely allied to the form of the 0.

Aztecus, but larger, and with the whitish markings more

developed. Upon the vertex two tubercles of brown hair. Body

equally cribrose with great punctures, but the metathorax insen-

sibly retracted behind; and its vertical plate a little more elevated.

The second segment a little more swelled above, so as to imitate

a sort of indistinct tubercle. Mandibles often spotted with

yellow at their base. Clypeus black, ornamented toward the top

with two lateral yellow lines, its inferior extremity truncate and

cut out into a furrow rather than a groove. A line on the scape

of the antenna', a spot on the forehead, two great triangular spots

on the prothorax, a spot beneath the wing, two dots on the wing

scales, post-scutel, two great slashed spots on the metathorax and

the border of the first two segments of the abdomen, whitish.

The first segment yellow above, with a triangular black spot or

having at least two lateral spots reunited with the bordering.

Wings brown with violet reflections.

%. Clypeus of the same form with that of the female, offering

at the summit a white arc and below two white lengthened spots

(or almost entirely white) ; this color terminates toward the

bottom in four teeth and often presents in the middle a black dot.

Hook of the antennae ferruginous. No little hairy rnauiinae on

the vertex.

Far. a. Two yellow spots on the scutellum.

h. Post-scutel black. Two yellow spots on the prothorax and

two on the metathorax : only two yellow spots on the border of

the second segment of the abdomen (Sauss. Yespides, III, pi. ix,

fig. !>). This last variety may be noted as like that of St. Marte

in Columbia, in South America. It may very well be a distinct

species from the 0. i-SedUS.

I Inl). The Tinted States, especially at the South. I possess

specimens taken in Louisiana, Florida, Carolina, Tennessee,

Pennsylvania.

Ress. a. (Jiff.—This species differs from the 0. Aztecus, by

the entire border of the clypeus, by its black antenna? and feet,

by its greater size, and by its always more extended ornaments.

These are in general whitish, at times of a pale golden. It bears

a great resemblance at times to the 0. luctuosus.
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2. Form very slender. Metathorax not so distinctly produced

behind the x>ost-scutel ; its concavity large, limits rather

well defined. First abdominal segment elongate, bell-shaped,

having a distinct suture.

(Group of 0. histrio.)

A. 'First segment of the abdomen rather funnel-shaped or bell-

shaped, truncate anteriorly.

32. A. Fariasi Sauss.—Sat minutus, gracilis, foratninato-punctatus ;

pronoto bidentato, metathoracis foveola grosse punctata, angulata ; ab-

dominis primo segmento infundibuliformi, basi truncato, secundo

augustiore ; antennis et tarsis subtus ferrugineis
;
pronoti margiuibus

tenuissirue albido-liuibatis, post-scutelli limbo autico, macula subalari,

lineolis 2 in metanoti cantbis abdoininisque vittis 2, albidis.— % . Cly-

peo albido, elougato, bidentato.

Odynerus Farias Sauss. Rev. de Zool., 1857, IX, 274.

9 % . Total length, 11 mm. ; wing, 8 mm.

9. Slender, lengthened. Head densely cribrose with great

punctures. Clypeus bearing some great shallow punctures,

strongly bicarinate toward the bottom. An impressed point on

the vertex. Thorax smooth, cribrose, with holes slightly sepa-

rated ; metathorax rugose above. Prothorax scarcely retracted

before; its anterior border concave; its angles spiniform.

Metathorax retracted and slightly prolonged behind the post-

scutel, then truncate ; its posterior plate forming rather a

truncation than a concavity ; this plate a little triangular

;

widened at the summit, retracted below, its form sharply defined,

although with little or no border ; having its latero-inferior

borders armed with a trenchant edge directed backward, and which

terminates inferiorlyin two strong teeth between which fits the

base of the abdomen; the contour of the cavity angulate, forming

on each side a sharp angle, but which is not detached in the form

of a tooth ; the summit of the plate cribrose with great punc-

tures, -but the lower portion is excavated into a striate furrow,

punctured, and divided by a vertical carina. The whole plate

defined in a manner comparable to a double pentagon, character-

istic of the Ancistrocerns, properly called (comp. p. 157, ex. O.

capra), but here the pentagon is lengthened, higher than wide.

Abdomen lengthened, the first segment prolonged, bell-shaped,
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but truncate before, narrower than the 2d segment; its superior

face lengthened trapezoidal, offering at times a trace of a longi-

tudinal groove ; the suture distinct, placed on the anterior fourth

of the segment, but clearly separating- the anterior and superior

faces. See, .nd segment prolonged, slightly retracted at its ba'se
;

its surface cribrose with great, slightly separated, punctures,

more crowded toward the posterior extremity: the following

segments finely punctured. Border of the 2d segment not chan-

nelled.

[nsect black, with some gray reflections. Antenna? ferrugi-

nous beneath. A dot on the front, an edging ornamenting the

anterior and the posterior border of the prothorax, a line on each

side on the ridges of the metathorax, the anterior border of the

post-SCUtel and a spot beneath the wing, whitish, or pale-fawn

color. Posterior border of abdominal segments 1 and 2 orna-

mented by a whitish cordon
; that of the 2d segment very slender.

K > and tarsi slightly ferruginous. Wings hyaline or washed

with brown. Teguhe bordered with ferruginous; their appendix

very wide, squamiform, yellow.

Var. Two spots or yellow lines on the summit of the clypeus.

%. Abdomen more rugose, also more of venter
;
the 2d seg-

ment more swelled, and more compressed at its base ; no little

excavation on the vertex. Clypeus prolonged, terminated by

two blunt teeth, whitish; the carina of the front, the scape

beneath, and a line bordering the orbit as far as the bottom of

the sinus, whitish. Antenna? fawn-colored beneath, with the last

articles black; the honk black, lengthened and arcuate.

Ress. ". diff.—This species is very remarkable in the structure

of its metathorax. It approaches in its form to Symmorphus,
the first segment being narrower than the second and campanu-
late, and the metathorax being truncate as in the Symmorphus;
hut ii belongs distinctly to the subgenus Ancistrocerus, as is

evident from the absence of the distinct dividing groove of the

tirst abdominal segment, the cylindrical form of the thorax, the

prothorax not retracted, tin; kind of punctures, the pyriform

clypeus, and the presence of a large hook on the antenna' of the

male; the raesothorax offers no more longitudinal grooves; the

post-scutel is not rugose, nor the 2d segment smooth as with the

Symmorphus. It has quite the form of the 0. incommodus, but
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is distinct from it in not having the border of the 2d segment at

all turned up.

Hah The Mexican coast. Tampico and the barrancas of the

Cordillera. 15 ?, 12 %.

33. A. oMiipiMS Cress.—Niger, nitidus, sulfureo-multipictus ; anten-

nis basi liavis
;
pronoti angulis in denteui productis ; metanoto postice

planato ; abdominis segmentis 1° 2° late iiavo-uiarginatis ;
2° basi flavo-

bimaculato; 1° valde punctate-, valde angustiorequam secundum ; sntura

distincta ; alis rugulosis, costa et stigmate ferruginescentibus ; macula

rarliali fasca.

Odynerus obliquus Cress. Philad. Ent. Proc, IV, 1865, 163.

Total length, 8.5 mm. ; wing, 6.5 mm.

% . Small, punctate, very shining. Head circular. Thorax

rather attenuated behind; prothorax square, polished ; its angles

rather dentiform; scutels flattened, polished ; metathorax polished,

but slightly punctate, flattened behind, destitute of lateral angles,

with the lateral carinas not very sharp. Abdomen slender; the

first segment small, half as wide as the second, rather elongate-

bell-shaped, punctate like the thorax ; bearing an obsolete

depression ; its suture very distinct. Second segment ovate, as

long as wide, with effaced or delicate punctures, subtuberculate

above.

Black. Antenna) fulvous beneath; the first two joints yellow,

mandibles yellow ; the forehead between the antenna?, sinus of

the eye, and a broad margin behind them, sulphur-yellow
; a

broad anterior margin on the prothorax ; the large tegulae, a

large spot beneath the wing, scutel, post-scutel, angles of meta-

thorax, a broad marginal fascia on the border of the first two

abdominal segments, and a spot on each side at the base of the

second segment, sulphur-yellow. Feet yellow ; coxae black, the

1st and 2d pair yellow anteriorly
;

posterior coxas and femora

black. Wings subhyaline, cloudy, principally at the extremity,

with a dark cloud in the radial cell ; the anterior costa and the

stigma rather ferruginous ; sometimes the wing is ferruginous

with its apex smoky.

9 . Clypeus pyriform, punctate, bidentate, yellow, with its apex

black.— % . Clypeus yellow, rounded-pentagonal, terminated by

two little triangular teeth, separated by a triangular notch. The

yellow margin of the second segment is wide and regular ; that

of the first not so wide and rather narrowed on the sides.
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Ress. a. <litj.— In its size and colors, this has rather the

appearance of 0. cingulatus, but is very distinct from it in its more

slender body; its metathorax, without bordered cavity ; its narrow

first abdominal segment, with the yelloAY margin narrowed, not

widened at the sides, and in the two yellow spots of the 2d seg-

ment. These spots and the partly ferruginous!}- tinged wings

distinguish it from all the other Stenancistrocer us.

Bab. Cuba (Dr. Gundlach).

34. A. iiicomiuodiis Sauss.

Oclynerus incommodus Sauss. Vespides, I, 143, 29, % , 1852.

0. tolteco affinis species at diversa.

Hab. America meridionalis. Columbia (Typus in rnus. Pari-

siensi).

B. First segment of the abdomen inform of a prolonged bell,

rather squarely-rounded, about as wide as the second seg-

ment, not contracted before.

a. First segment sharply truncate anteriorly.

35. A. scabriaiscuilis Spix.—Parvulus, niger, gracillimus, elongatus,

cylindricus, valde puuctatus ; clypeo 9 convexo, puuctato. apice truu-

cato ; tborace elongato, antice lato, bidentato
;
postice angustiore ; ubi-

que grosse puuctato ; metanoti rugosi foveola punctata marginibus rugo-

sis, superne cantkis proniinulis acutis marginata ; bis a post-scutello

per fissuram sejunctis ; abdomine gracilliuio, cyliudrico
;

priuio seg-

mento basi distincte trunoato, supra grosse puuctato ; secuudo elongato,

dense punctato; baud latiore quam primum, margine baud rugoso
;

antennis subtus ferrugirieis
;
puncto frontali et ocnlari, pronoti marginis

antici fascia sinuata, macula subalari, tegulis, post-scutello, abdorai-

nisque segmentorum 1', 2' limbo albidis ; tibiis extus albidis. Alis

hyalinis. Longit. 7.5 mm.

% . Clypeo emarginato, albido ; fascia in scapo et orbitarum margine in-

terim, albidis.

Odymnis scabriusculus Spinola. in Gay's Hist, fisica de Cbile. Zool., VI,

2 \±—Sauss. Vespides, I, 140,' 24; III, pi. xi, fig. 1, £.

Hab. Chili.

This Odynerus is remarkable by its very slender form and by

its first abdominal segment being sharply truncate, in such a

1 Page 141, in place of: ferruyineux, vcT\,<iforte)ncntponctu6.
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manner that there exists one anterior and one superior face, dis-

tinctly separated by a trenchant ridge which bears the indistinct

suture. This segment is not campanulate, but almost as wide

before as oil its posterior border. 1 The 2d segment is hardly

wider than the first.

b. First abdominal segment more rounded anteriorly, rather like a square bell.

(Metathorax slightly prolonged behind the post-scutel ; then truncate ; its

concavity rounded. Body rugose.)

36. A. llistrio Lep.—Gracillimus, rugosissime punctatus ; metanoto

rugosissimo profunde foveolato, foveola? canthis valde promiuentibus

et acutis ; niger, antennis, macula frontali et oculari, pronoto antice,

tegulis, macula subalari, post-scutello, metanoto utrinque, abdominis

primo segmento pedibusque runs ; alis cyanescentibus.

Variat. Post-scutello et abdominis segtueutorum 1', vel 1', 2' margiue,

amantiacis.

Odynerus histrio Lep. St. Farg. Hymenopt. II, 638, 232 (1841).—Sauss.

Vespides, I, 208, 112 ; III, 242.

? Odynerus ammonia Sauss. Vespides, I, 144, 30 (1852).

Total lengtb, 11 mm. ; wing, 9 mm.

9 . Form very slender and lengthened. Clypeus pyriform,

rugose, terminated by a little biangulate border, appearing bi-

dentate, because of a terminal fossette. Head densely and strongly

punctate ; thorax coarsely cribrose, with very large depressed

points ; the punctures a little separated
;

prothorax slightly

retracted before, subangulate ; metathorax retracted, rounded,

but its hinder plate very strongly excavated, offering a fossette,

punctured, rugose, bordered all around by very salient and

trenchant ridges, of which the summit is notched and sometimes

separated from the post-scutel by two grooves. First abdominal

segment lengthened, a little narrower than the 2d ; its superior

face very rugose, as strongly cribrose as the thorax, but more

densely ; covered like the metathorax with enormous reticulate

rugosities, and offeritig a vague depression on its anterior part;

its irregular suture, placed but a little on the anterior face and

often followed by a fluting. Second segment prolonged and

slender, strongly punctured ; its border very coarsely punctured.

1 In the fig. cited, this segment is badly represented ; it has not this

rounded form.

2 Page 639, in place of 3 lines, read 5 lines.
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Insect black. Mandibles, summit of the clypeus, the first two

or three articles of the antennae, a spot on the forehead, the inner

border of the orbits, or a spot in their sinus, a spot behind the

summit of the eye; two spots on the prothorax, tegulae, a spol

under the wings, post-scutel, angles of the metathorax, first seg-

ment of the abdomen, ami feet, red; bordering of the first two

Hi. of the abdomen, yellow. Wings brownish, with violet

reflect ions.

Var. a. Clypeus wholly red.

b. Second segment entirely black; only presenting an inter-

rupted border.

C. The ridges which border the fossctte of the metathorax

blunt, interrupted on the summit. The suture of the first seg-

ment effaced by the punctures. Punctures notably less coarse.

(In general. Mime small females with the 2d segment bordered

with yellow.) Wings only smoky toward the end.

%. Sculpture very coarse. Clypeus punctate, shortly biden-

tate, pale yellow or orange. Scape of the antennae often adorned

with an orange line; the flagellura like that of the female, or

wholly black, or ferruginous beneath in its first moiety; hook

black. Size as with the female.

Var. .1. Post-scutel yellow. The ornaments of the head and

those of the anterior part of the corselet, orange or yellow. Their

size variable.

]]. Metathorax entirely red.

C. No yellow band on the first segment; its base black.

/>. The prothorax almost entirely red.

A'. Second segment adorned with two yellow dots. (The 0.

ammonia.)

//ess. a. .////". —This species is distinct by the coarseness of the

punctures, by the strength of the ridges of the metathorax, and

by the red ornaments of the body.

J/iih. The Southern United States. Carolina. Florida, etc.

5?,4S (K. Norton).

Observation.—We have not before our eyes a specimen which

corresponds to our description of the 0. ammonia Sauss.. in which

the 2d abdominal segment is ornamented with two yellow spots

and the suture of the first very indistinct or wanting. We think,

however, that this Odynerus is but a variety of the 0. histrio.
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37. A. fulvipes Sauss.—Niger, elongatus, cylindricus, crassissime

punctatus, flavo vel rufo multipictus, frequenter $> macula mesonoti

jlava ; abdominis segmentis valde punctatis 1°, 20, limbo flavo
;
primo

insuper utrinque fascia flava, et sutura elevata distiucta; secundi

inargine paulum canaliculato, pauluui reiiexo.

Odynerus flavipes Sauss. Vespides I, 142, 27 (Syn. excl.j
;

pi. xvi, fig.

3, 9, 1852; III, 205.

Odynerus fulvipes Sauss. Vespides, III,. 205 (1854).

Total length, 12 mm. ; wing, 9 inm.

9. Form very slender, lengthened, cylindrical. Clypeus py-

riforra, slightly truncate at the extremity, very coarsely cribrose,

especially toward the bottom. Head coarsely punctured. Thorax

quite cylindrical, arched, very coarsely cribrose. Prothorax

finely rimmed ; its angles a little dentiform, directed forward.

Metathorax slightly prolonged behind the post-scutel ; its hinder

plate strongly concave in all its width, strongly punctured ; its

borders a little trenchant or blunted by the very large reticulate

holes which, occupy the superior face of the metathorax, forming

sometimes at the summit two ridges separated from the post-

scutel by a fissure. Abdomen cylindrical, the first segment bell-

shaped, lengthened, as wide as the second; its suture distinct,

but placed upon the declivity of the anterior face, and often

followed by a groove; 2d segment cylindrical, not swelled, nor

wider than the 1st. The first two segments strongly punctured

throughout the length of their posterior border, the border of the

2d lightly reflexed. The 2d segment offers some very large

sparse points beneath. The 3d segment is cribrose with immense

depressions, especially in the middle.

Insect black ; a spot on the mandibles, an arc on the summit

of the clypeus, a line on the scape of the antennae, a spot on the

forehead, one in the sinus of the eyes, one behind each eye, an

interrupted border on the prothorax, a spot under the wing,

another at the base of the disk of the mesothorax before the

scutel, post-scutel, angles of the metathorax, regular border on

the 1st and 2d segments of the abdomen, and two oblique lines

on the sides of the first, orange. Tegulae red, spotted with yel-

low; their appendix yellow. Legs black, knees, tibiae, and tarsi

orange. Wings transparent, smoky, a little violet toward the end.

Var. a. No yellow spot before the scutel.

b. Clypeus, metathorax, and femora black.
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c. The marking's pale yellow; no spot before the scutellura.

d. Some individuals from Florida have all their markings

orange or blood red. The wings are a little more smoky.

These specimens are also more strongly cribrose, more rugose;

the first moiety of the antennae is reddish with a black line on the

scape One sees on the first segment a transverse fluting which

passes along the suture, especially distinct upon the sides, at

limes effaced in the middle. As one finds all the transitions of

our type in these individuals, I have concluded that it is but a

simple variety, formed by a more perfect development of indi-

viduals under the influence of the heat of the climate of the

southern districts. These individuals have no mesothoracic spot

before the scutellum.

%. Almost as large as the female. Clypeus prolonged, poly-

gonal, bidentate, yellow or whitish ; its teeth slightly variable,

at times black; inner border of the orbits yellow ; spots of the

metal horax small or wanting. Second segment of the abdomen

a little wider.

Ress. a. diff.—This species is difficult to distinguish from the

0. ssecularis and the 0. pedestris. (See the description of these

species.) Jn other things it closely approaches the 0. vagus,

O. conformis, which have almost the same marking, but do not

offer any suture on the 1st abdominal segment; a little less

similar also to the 0. collega and Xantianus, which have, how-

ever, the 2d segment more swelled and which finally offer no

suture on the first abdominal segment.

One often sees the suture in this variety become feeble, seeming

then to form a transition to the 0. vagus; nevertheless, the

met at horax is always more rugose than in this species, and the

punctures of its thorax are stronger also.

Hab. The Southern United States, Louisiana, Florida, Ten-

nessee, Illinois. 5 9, G %.

3$. A. saeCMBaris Sauss.—Niger, elongatus, gracilis, cylindricus,

grosso punctatus; flavo-amltipictus ; 0. fulvipedi simillimns, sed ineta-

noto rotuudatiore, abdominis primo segmeuto grossius punctata, supra

valde punctata, antice lsevi, sutura vix perspicua ; segmentis 1-4 flavo-

limli.itis, prima iusuper fascia interrupta flava et secuudo macula
utrinque flava.

Odynerus scecularis Sadss. Et. Vesp., I, 142, 26.
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Form, sculpture, livery, almost identical with that of the 0.

fulvipes. The size may be a little less. In fact it cannot be

distinguished from this species but by the following characters.

Prothorax not having its angles dentiform. Concavity of the

metathorax having its borders perhaps a little more coarsely

punctured, more rounded. First abdominal segment more

strongly cribrose ; its punctures as strong as those of the thorax.

The suture feeble, but yet distinct. (The anterior face of the

segment is smooth and the superior face is very coarsely cribrose

with little or no channel along the suture.)

The livery differs by the yellow being a little more extended

on the head, a wider yellow arc on the clypeus, and the yellow

of the scape much extended at the base. Segments 3-4 also are

bordered with yellow and the 2d segment ornamente.d on each

side near its base with a yellow spot ; the two oblique spots of

the first segment forming an interrupted band.

Var. Mesothorax above with or without yellow spot.

% . The metathorax is notably more rounded than with the 0.

fulvipes, and does not form two lateral angles. Clypeus, man-

dibles, inner bordering of the orbits, and the legs, yellow, as well

as the femora. The remaining livery as with the female ; the

1st segment ornamented with an interrupted band, and the 2d

with two lateral spots, yellow. No yellow spots on the disk of

mesothorax.

In spite of these differences the 0. ssecularis may be but a

var. of the fulvipes.

Bess. a. cliff.—Naturally, this species has a very great resem-

blance also to the 0. conformis and vagus, but is distinguished

above all by its first abdominal segment, of wdiich the great

punctures are suddenly arrested on meeting the anterior face of

the segment so as to define the suture. It differs from the 0.

anormis by its more cylindrical abdomen, more strongly punc-

tured, with the 1st segment more lengthened, adorned with two

oblique bands and not with two yellow dots. Compare also the

0. deject us.

Hob. The Southern United States. 9 % from Tennessee.

Observation.—The 0. fulvipes, sseadaris, vagus, conformis

are types which appear almost to pass from one to the other and

of which it is difficult to trace the precise limits. One should

take notice of the first two for the variations of the same species
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in which the suture tends to disappear or has itself well developed-

Sec also the A. collega and Xantianus.

39. A. dejectus Cressox.—Niger, clypeo valde emarginato, superne

flavo; capitis maeulis, anteunarum scapo, pronoti niargine antico,

macula mesouoti et subalari, tegulis, post-scutello, metanoti canthis,

abdominis segmento-mm 1', 2', 5', niargine tibiisque, navidis
;
primo

abdominis seginento ralde punctato, utrinque fascia obliqua llavida
;

20 utrinque macula tiava ; alis tusco-hyalinis. J.

Odynerus ihJLCtua Ckesso.v, Philad. Eut. Proceed. IV, 1805, 1G4, J.

Total length, 4.5 lin.

?. Opaque black, deeply and closely punctured; a line behind

ill!- eyes near their summit, the sinus in front, a spot between the

insertion of the antennas, and the basal half of the clypeus, deeply

and squarely emarginate before, obscure yellowish ; antenme

black, the basal joint, except the apical half above, yellow.

Thorax; the anterior margin of the prothorax slightly interrupted

on the disk, a small quadrate spot on the disk of the mesothorax

posteriorly, tegulae, a minute spot on each side just behind the

tegulae, a round spot on each side of the pleura, the post-scutellum,

and an elongate mark on each side of the metathorax, yellowish.

Legs black; tips of the four anterior femora, their tibiae, and the

posterior tibiae, except tips, yellowish. Abdomen robust, not

much contracted at base ; basal segment roughly punctured, with

a faint transverse suture at base, its apical margin bordered in

the middle, continued along the lateral margin, and then produced

to within about one-fourth the width of the segment, yellowish;

second segment large, convex, shining, finely punctured, more

strongly at the tip; the apical margin above and beueath, and a

rounded spot on each side near the base, as well as the apical

margin of" the fifth segment, not quite reaching the sides, yellow.

Legs black, tips of the four anterior femora, their tibia?, and the

posterior tibiae, except their tips, yellowish. Wings fuscodiyaline,

darker along the costa, darkest in the radial cell.

Bets. a. diff.—Closely allied to A. bacuensis, but it is distin-

guished by its more robust form, the spot on the disk of the

mesothorax, the absence of bands on the fourth and sixth seg-

ments of the abdomen, its black scutel, etc.

It is still more closely allied to A. saecularis, if not the same.

Hub. Cuba.
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4®. A. Bravo S&vsa.—O./ulvipedi affinissiums, punctatissimus, niger,

fulvo-pictus ; abdominis segmentis 1°, 2^ margine grosse punctato,

fulvo
;
priuio frequenter fiavo-bipunctato, sutura distincta. 9*

Odynerus Bravo Sauss. Rev. de Zool., IX, 1857, 274.

Total length, 10 mm. ; wing, 8.5 mm.

9. The slender and lengthened form of 0. fulvipes ; size and

puncturing the same. Clypeus pyriforra, rugose, joined to the fore-

head by a vertical carina ; its inferior extremity subemarginate.

Angles of the prothorax acute. Concavity of the metathorax

rugose, coarsely punctured ; its border quite trenchant. Abdo-

men quite cylindrical; its first segment very great, as wide as the

second; its suture distinct, at times elevated and followed by a

groove. Ail the body cribrose with deep punctures forming

regular pits; abdomen almost as strongly punctured as the

thorax; the border of the first two segments insensibly depressed

and more strongly punctured, but neither channelled nor reflexed.

The following segments finely punctured.

The insect black. Mandibles brown ; antennae ferruginous

beneath with scape below yellowish. A dot on the forehead,

one in the sinus of each eye, and another behind each eye, often

a spot or an arc at the top of clypeus, the anterior border of the

prothorax, a spot under the wing, the post-scutel, and the lateral

edges of the metathorax, whitish (or changing into tawny).

Segments 1, 2 of the abdomen adorned with a regular whitish

border; first segment in addition on each side with a little oblique

line, or a spot, of the same color ; one sees also a spot on the

mesothorax, before the scutellum Legs black; tibiae and tarsi

ferruginous. Wings transparent, washed with brown, above all

in the radial and along the side. Tegulae large, ferruginous or

pale, as well as the apophyses placed behind them.

Var. Mesothorax, metathorax, and first segment without spots.

Bess, a. diff.—This species is very near to the 0. fulvipes.

But this is a little smaller in size; and the thorax appears to me
a little more densely punctured. The markings are also less

abundant. However, one might consider it as a Mexican variety

of the same species, a little smaller, as in general the Odynerus

are smaller within the tropics, than in the north.

Hab. The coast of Mexico. I took 2 9 at Pueblo-Yiejo near

Tampico; 2 9 taken near Cordova (Sumichrast).
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3. Form sh rider, but the abdomen sometime* slender, sometimes

ovoid, especially among (he %. The first segment cupuli-

form, narrower than the 2d, tiering the sutu?-e indistinct,

often presenting a transverse jiuting bordered by two traces

of sutures} Concavity of the metaihorax generally small,

its borders indistinct.

(Group of the 0. occidental is.)

The insects of this category offer at times two sutural lines on

the first segment of the abdomen (the second usually interrupted)

so that oik,1 feels the need of classing them in my Division Sub-

ancistrocerus (Vespides, III, 206; I, 126). Bat as all their

affinities lend toward the group of the 0. fulvipes, I think best

to leave them in t he same division. The sutures become wholly

double iu certain species or indistinct, so that one does not know

whether or not to take them for simple rugosities and class the

insects which carry them in the subgenus Odgnerus (Division

Stenodynerus).

a. Suture of thef-st abdominal segment rather strong; excavation of the

metaihorax somewhat distinctly margined.

41. A. Ciiliziliaiii Sacss.—Parvulus, niger, dense cribratus
;

pro-

noto bidentato; metanoto perrngoso, foveola orbicular] punctata, sub-

marginata instructo ; abdomine valde punctato
;
piirao segmento bisu-

turato ; secundi margine maxime cribrato, subcanaliculato; prothoracis

segmentorumque 1', 2' limbo, post-scutello, puueto frontali et frequenter

subalari, flavis
;
pedibus fulvo-variis; tegulis maxiinis, ftavo-marginatis.

Odynerus Guzmani S.vrss. Rev. de Zool.. IX, 1S57, 275, £ .

Total length, 7 mm. ; wing, 6 mm.

% . Small. Prothorax wide; its anterior border concave,

turned up, funning on each side a little tooth directed obliquely

forward. I bad and thorax before coarsely cribrose throughout.

Scute) divided by a groove. Metathorax feebly prolonged behind

the post-scutel, then vertically truncate, extremely rugose; its

noddle occupied by a circular concavity, shining and cribrose

with punctures; a little rimmed, especially at the summit. First

1 Sometimes the two sutures an; feeble and difficult to distinguish. It

is necessary in that case to turn the insect into the proper light to per-

ceive thein.
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abdominal segment cupuliform, notably less wide than the 2d,

coarsely punctured and rugose ; offering two irregular sutural

lines, between which is a fluting or transverse furrow, apparently

interrupted in the middle. Border of this segment thick. Second

segment ovoid, swelled, but longer than wide, strongly punctured

above, especially toward the border, which is a little retracted

and channelled.

Insect black, clothed with a short grayish pile ; a spot on the

front, anterior border of the prothorax, post-scutel, a little dot

under the wing, and a regular border on the first two segments,

tawny-yellow. Tegulse ferruginous, bordered with yellow, or

yellow with a red dot. Legs black, tarsi and tibiae varied with

ferruginous or yellow. Wings sub-transparent, radius and radial

cellule brown.

% . Clypeus yellow, punctured, terminated by a split beak (or

by two little separated teeth) ; bordered with black laterally.

Antennas black, with a yellow line on the scape.

Bess. a. diff.—This little Odynerus is easily recognized by its

first abdominal segment fortified with two sutural lines. These

sutures are but little salient and the second above all (posterior)

can be known by the border of the fluting, rather than by a

suture. Nevertheless I think the insect well characterized by

the configuration of this segment.

Hab. The temperate parts of Mexico. Mextitlan.

I dedicate this pretty species to Don Jose Mariano Guzman,

the Mexican naturalist whose amiable hospitality permitted me

to explore the beautiful valley of Mextitlan.

42. A. occidentalis Sauss.—Parvnlus, niger, punctatissimus, meta-

noti rugosi foveola rotundata, superne vix marginata ; abdominis valde

punctati secnndi segmenti margine paulura canaliculate) grosse punctate-

;

puncto frontali et post-oculari, pronoti margine interrupto, macula sub-

alari, tegulis, post-scutello. abdominisque limbo segmentorum supra 1,

2, 4, 5, 6 et subtus 2, 3, flavis.— £ . Clypeo bidentato, antennarum scapo

antice, litura oculorum et pedibus, flavis.

Odynerus occidentalis Sauss. Rev. de Zool., IX, 1857, 274.

Total length, 6.5 mm. ; wing, 5 mm.

Size very small. Head circular. Ocelli large, arranged in a

regular triangle. Antennae inserted below the middle of the head.

Thorax wide before: its angles quite sharp, cut at a right angle.

Scutel parted by an indistinct longitudinal groove. Concavity
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of the metathorax regular, in the form of a concave, punctured

scullcap; its borders wholly rounded and punctured, without

any spiniform angle; the superior part slightly bordered by an

arcade. The latero-superior parts of the metathorax quite

swelled and prolonging themselves a little behind the post-

scutellum. Abdomen wholly oval. First segment small, regu-

larly cupuliform; the suture feeble, placed (about) on the anterior

third of the segment; behind the suture an insensible fluting can

be distinguished. Margin of the segment thick, followed by a

little compression at the base of the second. Thorax densely

cribrose with great points. Metathorax very rugose. Abdomen
strongly punctured; the second segment carrying along its border

a zone of greal punctures and rather narrowly channelled.

Insect black. A spot on the front, another behind eacli eye,

the interrupted border of the prothorax, a spot under the wing,

post-scutel, teguhe, their apophyse annexed, and a spot on the

mesothorax before the scutel, yellow. Segments 1, 2, 4, 5, 6, of

the abdomen bordered with yellow above ; the Hard being only

beneath, the second equally bordered beneath; this last carrying

in addition on each side a yellow spot near its base; segments 4-1

brown beneath, without bordering. The borders regular. Legs
yellow, black at the base. Wings a little smoky, having a great

brown stigma.

%. Clypeus yellow, higher than wide, strongly punctured,
polygonal, terminated by two long separating teeth. Mandibles,
a long spol between the antennae, the inner border of the orbits

as far as the bottom of the sinus of the eyes, yellow; antennas
large and long, black, with the scape before yellow, the hook
black; the haunches before, yellow. Extremity of the abdomen
brown, a little ferruginous beneath.

''"''• Tegulae red. \o spot on the disk of the mesothorax.
Ress. a. diff.—This little species is remarkable in the singular

distribution of the borderings of the abdomen.
Hab. Western Mexico. Sonora, Michoacan (3 %).

43. A. Paraensis Sauss.

0. Paracusis Sauss. Vespides, III, 207, 95 (1854).

'

Hab. Para (typus in Mus. Parisiensi).

> In the description, p. 20S, line 5th, instead of: huitiime cubital?, read:
troisiime cubitale.
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b. Sulure of thejirst abdominal segment not so strong. Excavation of meta-

thorax having its edges rounded, without precise limits.

44. A. SumiclirastiSAUss. J.—Gracilis, niger, grosse forauiinato-crib-

ratus; at inetanoto paruiu punetato, haud rugoso, foveola parvula rotun-

data, haud marginata, post-scutel 1 urn attiugente, instructo ; abdouiiue

valde punetato
;
priuio segmento utrinque ad suturaui paruia perspicuam

subcanaliculato ; antennarum scapo subtus et pedibus partim, ferrugi-

neis ;
puueto mandibulaiuni, frontis,summiclypei et post-oculari, fulvis ;

post-scutelli fascia flava ; abdominis seguieutis omnibus late flavo-

marginatis. 9 •

Odynerus Sumichrasti Sadss. Rev. de Zool., IX, 1S57, 275.

Total length, 9 mm. ; wing, 7 mm.

?. A species very near to the 0. huastecus. Clypeua a little

wider than long, bearing toward the bottom two salient carina}

which appear like two teeth, between which is a little slightly

arcuate border. Thorax lengthened. Angles of prothorax dis-

tinct. Metathorax offering very trenchant lateral ridges ; its

concavity small, rounded, punctate, and striate, without defined

borders, but extending as far as the post-scutel. Head and

thorax very densely, strongly, and regularly punctured ; the

metathorax being notably less strongly so; the same offering a

smooth space on each side of the post-scutel. Abdomen quite

lengthened, the first segment cupuliform, almost bell-shaped, quite

large, although smaller than the 2d, nearly as grossly punctured

as the thorax, but smooth at its base, and offering an irregular,

hardly sensible suture (especially visible when one regards the

insect from before), which is not formed by a crest, but which is

rather the result of the coarseness of the sculpture. Behind this

suture the segment is creased on each side by a groove which

makes a portion of the sculpture and of which the posterior border

figures as a second interrupted suture. Second segment a little

swelled above at its base, strongly punctured, above all toward

its posterior border, which is not channelled but bordered by a

light cordon. The following segments more finely punctured.

Insect black, covered with a gray pile, especially on the meta-

thorax; a spot at the top of the mandibles, a dot at the summit

of clypeus, another on the front, another in the sinus of each eye,

and one behind the eyes, ferruginous ; these dots often wanting

14
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or very small. Scape of the antennae beneath, tawny. Anterior

border of the post-scntel, yellow; the rest of the thorax black,

except a yellow dot on the appendix of the wing scale, and a

rudiment of an edging on each side before the wing scale along

the posterior border of the prothorax. All the segments of the

abdomen widely and regularly bordered with yellow-golden
; the

first bordering more narrow, feebly notched in the middle.

Legs black, tibiae and tarsi varied with ferruginous. Wings

transparent.

I'm-. The posterior border of the prothorax edged with yellow.

//• ss. a. diff.—A species very distinct by its metathorax, smooth

or at least more smooth than the rest of the thorax. Very near

to the little species of the group of 0. huastecus ; particularly

above all by its thorax to the 0. Peyroti, from which it hardly

differs but by its narrower thorax and by the feeble suture of the

firsl segment. It differs from the 0. Fariasi, by its first abdo-

minal segment cup-shaped, not truncate-funnel-shaped, and de-

prived of the crest-shaped suture ; by its metathorax less rugose

than the rest of the corselet, by its less slender form, etc.

These last characters distinguish it also from the A. occidentalis,

Guzmani, and the 0. fulvipes, which have a more pronounced

suture.

Hab. The temperate lands of Mexico. One female from the

hot regions of the province of Mexico, near Cuautla (Morelos)

taken by 1113* friend Mr. Sumichrast.

Division HYPANCISTROCERUS.

{ILipanristrocerus Sauss. Et. Vesp., Ill, 222.)

Head swelled. Antennae inserted low upon the face. Superior

face if metathorax produced horizontally u Utile beyond the

post-scutel, then vertically truncate, the posteriorface having

a deep orbicular cavity, with very sharp margins. Suture

of first segment very salient.

This type presents the extreme form of the elongate and

cylindrical Ancistrocerus. It forms a group corresponding to

Bypalastoroides, by its slender body and the peculiar shape of

its metathorax'.
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45. A. advena Sauss.—Gracilis, cylindricus, punctatus, niger, tborace

antice lato, angulato, postice attenuate; inetathorace paulum ultra post-

scutelluin producto, ti'unoato, i'oveola superne semicirculariter acute

marginata, margine utrinque iufere angulato; 1° segmento angustiore

quam 2nm, antice truncato; 2° supeme basi coarctato, subtuberculato;

antennis fulvis, flagello superne nigra; capitis inaculis, pronoti margine

antico et postico, macula subalari et praescutellari, tegulis partim,

metanoti abdominisque segmentorum marginibus anguste, flavii
;
piiini

segnienti fascia utrinque lateraliter continuata; pedibus flavis, nigrc-

variis ; alis infumatis. 9 • Lougit. 9 mm.

Odynerus advena Sauss. Et. Vesp. Ill, 222, 117; pi. xi, fig. 3, 4, $

.

Hab.—Brasilia (Typus in Mus. Londinensi).

Division ANCISTROCEROIDES.

(Ancistroceroides Sauss. Et. Vesp. Ill, 221; I, 146, IIIe Divis.)

Second cubital cell of the anterior •icing subpedunculate. {Me-

talhorax excavated, armed on each side with a spine.)

46. A. alastoroides Sauss.—Gracilis, niger; capite et tborace punc-

tatis ; clypeo £ bidentato
;
pronoto antice lato, quadratim secto, post-

scutellb bituberculato ; metatborace valde excavato, acute margin ato,

utrinque spinoso ; abdomine sericante, in basi 2' segnienti constricto;

1° segmento superne sulco partito; clypeo, puncto mandibularum,

puncto frontali et post-oculari, orbitis internis, linea scapi, pronoti

margine postico, macula subalari, linea utrinque metanoti in fere et

fascia scutelli, flavis; antennis subtus et tegulis fuscis; abdominis

segmentis 10-30 flavo-limbatis
;
pedibus fuscis, flavo-lineatis; alis in-

infumatis. £ Longit. 10 mm.

Odynerus alastoroides Sadss. Et. Vesp. I, 147, 33, %.

Hab. Montevideo.

This species might almost be placed in the genus Alastor (sub-

genus Alastoroides), where it would form a section, characterized

by the 2d cell of the wing being subpedunculate only, and by

the presence of spines on the metathorax.
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Subgenus ODYNERXJS 1 Latk. (sensu strictiore).

Leionolus Sauss. Et. Vesp. I, 151.— Odynerus propr. diet. Sauss.

ibid. Ill, 223.

First segment of the abdomen without any transverse suture.

Antennae of males terminated by a hook, or simple (or a

little vurled at the extremity, only in IIypodynerus).

Mandibles of the mates simple.

This subgenus contains insects of the most varied forms ; types

stubbed or elongate, with the abdomen sessile and conical or

subpetiolate with the first segment funnel-shaped.

The species with a quite sessile abdomen have been detached

into the genus Bhynchium, and that with the most petiulate

abdomen into the genus Nortonia.

The limits between this subgenus and the subgenus Epipona

are not clearly defined. In subgenus Odynerus the abdomen is

conical, ovate-conical or subpetiolate, spindle-shaped. In sub-

genus Epipona it is depressed oval, lenticular as in Pterochilus.

In Odynerus the thorax is more square, its anterior margin being

straight or concave, its angles often sharp, and the metathorax is

generally excavated in the middle. In Epipona, the thorax is

short, ovate; its anterior margin rather convex ; the metathorax

convex and rounded.

The two groups can be easily distinguished by the appearance,

but not readily by the description alone. We separate the sub-

genus Odynerus into four divisions for the better arrangement

of the species. Unfortunately the transitions from one form to

another are so gradual, that it seems impossible to define them

clearly enough. But this is the greatest difficulty in all the

divisions of the genus Odynerus.

These four divisions are as follows:

—

1. Htpodynerus.—Body depressed or stubbed. Thorax not

angulate before. Abdomen rather petiolate or sessile, depressed;

the first segment either quite funnel-shaped as in Montezumia
or peculiarly cut, so that its triangular anterior face fits against

the metathorax and its superior face is transverse, very short,

parted by a groove; the separating ridge rounded or swelled like

a transverse pad. Post-scutel not distinctly truncate.

1 Consult, at the end of the genus, the list of the species iticertce sedis and
of the species dubice.
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Body hirsute with a long pile. Antenna? of males terminated

by a long hook or spirally curled at the. extremity.

These are insects of Chili or the occidental side of the South

American Andes, adorned with sulphur-white and often with

rufous bands, having the wings obscure or ferruginous with the

extremity obscure.

2. Pachodynerus.—Body stubbed. Thorax quadrate. Abdo-
men quite sessile, very conical, truncate at base. Post-scutel

truncate. Antennas simple in the males, not terminated by a

hook.

3. Odynerus.—Form about the same as in Pachodynerus;

abdomen sometimes more ovate-conical, the fii'st segment being a

little contracted, Post-scutel generally truncate. Antenna? of

the males terminated by a hook.

4. Stenodynerus.—Form slender. Abdomen cylindrical,

.slender, subsessile; or spindle-shaped, attenuate at base, the first

segment small, cup-shaped or funnel-shaped, not very sessile.

Post-scutel entire or truncate. Antenna? of the males terminated

by a hook.

The separation of these Divisions being difficult, they will be

defined more fully hereafter.

Division HYPODYNERUS.

(Sauss. Vespides, III, 225 ; ibid. I (2d division), p. 160.)

Forms of insects depressed, velvety, bristling with long hair.

Thorax little or not at all angulate. Abdomen pedicellate or

sessile, with the 2d segment wide, depressed ; the first vari-

able but almost always formed according to the same system,

offering a triangular anterior face which fits itself against

the metathorax and a superior face, very short, divided by

a groove ; the meeting of these two faces forming a boss or

a transverse saddle-back. Sometimes, however, the first

segment is simply depressed bell-shajied. The abdomen is

not conic, but oval, depressed.

These insects which represent the fauna of Odynerus of certain

regions of South America, offer an appearance very easy to define,

in view of the variety of their forms.

.

Above all, one can distinguish them by their velvety or long



214 HYMENOPTERA OF AMERICA. [PART I.

black hair with which they are bristling, and by their exceptional

lively. They have the wing for the must part strongly reddened,

with the end of a brown-violet or entirely brownish
;

the feet red

or black, often also the antenna, tegulas and the clypeus $, red
;

sometimes even the prothorax. Almost all carry some yellow-

white markings, and have two bands of the same color on the

abdomen. Among these insects the posterior face of the meta-

thorax is neither more smooth nor more rugose than the rest of

the thorax; it offers the same appearance, which is quite excep-

tional among the Odynerus.

Very many of these Odynerus have at the base of the 2d seg-

ment beneath, a fold, which seen in profile, appears like a tubercle,

sonic specimens presenting even an acute tubercle. The clypeus

of the females is pyriforrn, truncate, or subemarginate at the end,

black or red. That of the males is narrow, lengthened, biden-

tate, and of a pale yellow color.

The form also is generally very characteristic. The posterior

face of the metathorax is not shaped like that of a true Odynerus,

but in a sort of pentagon, growing larger from its inferior extremity

as far as the middle, where are the lateral angles, then finely re-

tracted as far as the post-scutel, forming with it somelatero-superior

ridges which converge from below upward (the post-scutel forming

the 5th side of the pentagon); here the posterior face of the

metathorax is generally triangular; it widens as far as the sum-

mit and the marginal ridges, at which place they are distinct,

straight, and oblique, converging toward the bottom. There

remains then only the latero-inferior ridges of the metathorax.

(0. h umeralis.)

This conformation of the metathorax involves an analogous

configuration in the 1st abdominal segment, for this is always

such, that it in a manner conforms itself to the metathorax so

that it places, or exactly fits its anterior face against the posterior

face of the metathorax (and this results from the fact that the

two pieces are applied againsl each other during the period of

the metamorphosis so that they are in reality moulded against

each (it her).

The first abdominal segment has also its anterior face tri-

angular, and the depressed form of the abdomen causes the supe-

rior border of the triangle to be but a little arcuate.

As the metathorax is quite vertically truncate, the first segmeut
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applies itself exactly against it, and it results that the superior

face of this segment meets the anterior face almost at a right

angle. This face is very short, sometimes four or five times wider

than long (sometimes, however, it has but little width).

This structure is always the same, theoretically speaking, but it

becomes less and less marked in the extreme types. So, when

the first segment is petiolate and narrow, it only fits itself against

the middle of the metathorax which offers then a sort of furrow

to receive it, while the lateral borders of the metathorax, remain-

ing disengaged, become rounded (0. arcuatus, tuberculatus).

When the form becomes very club-shaped and the abdomen sessile,

the first segment is wide, triangular, sessile (0. Antucensis,

villosus), and fits itself exactly upon the whole width of the meta-

thorax
;
then this is flattened or excavated in its whole width,

and its lateral borders become quite trenchant. Finally, when the

first segment becomes rounded and sessile and when it no longer

fits itself as strongly against the metathorax, the borders of the

metathorax become blunted and rounded (0. vesjriformis) ami

one sees it produce a form quite similar to that of the Vespa.

It is easy to understand from what precedes, that the abdomen

will have two forms according to the way in which one regards

it.
1 If it is fitted against the abdomen it will appear sessile, for

one sees only its very short superior face ; if it is open it will

appear more or less pediculate, for, the anterior face being tri-

angular, it forms, when it is let down, a sort of petiole having a

bell-shaped form, which would not happen if the anterior face

was more or less circular.

One sees then that the petiole is only the result of a deceitful

appearance of the abdomen placed in an abnormal position, 2 very

different in this from that which the Eumenes offers, where the

petiole exists separately and cannot be disguised by any position

of the abdomen whatever. It proceeds from this fact that the

lengthened types of the Division Hypodynerus belong truly to

Odynerus, and not to Eumenes, as Spinola decided, nor to Nor-

tonia, as one might be tempted to judge at first sight.

The Hypodynerus offers all degrees of prolongation of body

1 Take, for example, the 0. labia tus or the 0. laimeralis as average types.

2 The normal position of the abdomen is when it is applied against the

metathorax.
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from the more slender types which form a passage from Nortonia

up to the more blunted species which seem to form a transition

from Vespa (0. vespiformis).

These singular Odyneri form the fauna of Chili and of the

western face of the Guides. They continue, however, to overleap

the chain of the Andes, to show themselves in the Argentine

Republic, for the 0. albocinctus is proved to inhabit that country

on the western slope of South America.

Some analogous types extend upon the side of the Equator and

(if New Grenada, and appear to pause toward the direction of

Venezuela. But yet these offer some altered characters, the

markings become golden-yellow (0. Romandinus), and the forms

are generally more like those of the Division Odynerus.

If the ILjpod i/nerus form the foundation of the fauna of the

Odyneri of the southern coast of the Pacific, they are not, how-

ever, the unique type of that region. One finds there, also, the

Ancistrocerus (0. scabriuscuhis, ambiguus, etc.) and the true

Odynerus (
0. Gayi, 0. Peruensis, etc.). But as we have indicated

above, the characters of the livery which are so marked among

the Hypodynerus, reproduce themselves more or less among all

the solitary wasps of Chili, 1 although they do not continue among

the hymenoptera of other families which inhabit the same countries.

In the arrangement of species, I have here followed the series

created by the modification of forms, commencing with the more

lengthened, and finishing with the more blunted.

I give the complete diagnosis of the species which I possess,

but I must limit myself to some short diagnostic phrases for those

which I have not before my eyes.

Table to assist in distinguishing the species of the Division Hypodynerus.

1. Wings fuscous with violet or cloudy reflections.

2. Body and antennae quite black ; 1st abd. segment funnel-shaped.

47. Tupiensis

2, 2. Body ornamented with luteous bands ; abdomen sessile.

3. Antennae and feet rufous. 59. vi/losus.

3, 3. Antennae black, the scape rufous ; feet rufous, obscure, passing

into black. 60. obscuripennis.

1, 1. Wings ferruginous, with the extremity fusco-violaceus.

2. Prothorax rufous.

3. Antenna? rufous, with the extremity black.

1 Compare the former page 13, gayella; 50 No. 45 ; 162 No. 9, etc.
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1. First abdominal segment tuberculate before its groove.

51. tuberculatus.

4, 4. First abdominal segment not tuberculate.

56. humeralis.

3, 3. Antennae entirely rufous. 63. rujicollis.

2, 2. Prothorax black or bordered with luteous.

3. Antennae black on tbe superior face.

4. Their first joint rufous. 57. Tarabucensis.

4, 4. Tbe whole antennas black above.

5. The 2d abd. segment tuberculate above. 49. excipiendus.

5, 5. The 2d abd. segment not tuberculate above.

6. Abdomen rather petiolate ; hinder margin of prothorax

yellow ; 2d abd. segment not tuberculate beneath.

48. arcuatus.

6, 6. Abdomen more sessile ; anterior margin of prothorax yel-

low ; 2d abd. segment tuberculate beneath.

55. vestitus.

3, 3. Antennae rufous, or black only at the extremity.

4. Second abdominal segment tuberculate beneath, at its base.

5. Metathorax without sharp edges, not bidentate.

6. Small, post-scutel luteous ; clypeus $ black.

52. tuberculiventris.

6, 6. Larger, post-scutel black.

7. Two luteous bands on the abdomen.'

8. The hinder margin of the prothorax bordered with

luteous; clypeus 9 black. 65. vespiformis.

8, 8. Prothorax not margined posteriorly with luteous.

9. Abdomen rather petiolate, the 1st abd. segment

much narrower than the 2d
;
prothorax anteriorly

margined with luteous. 54. labiatus.

9 9. Abdomen sessile ; the 1st abd. segment sessile,

wide ;
prothorax black. 64. Maypinus.

7, 7. Only one luteous band, placed on the 1st segment; this

as wide as the 2d, sessile. 61. Antucensis.

5, 5. Metathorax sharp, biangulate. 62. Chiliotus.

4, 4. Second abdominal segment without distinct tubercle beneath.

5. Clypeus ? rufous. 53. Molina.

5, 5. Clypeus 9 black.

6. Pronotum and segments 1, 2, margined with luteous.

50. subpetiolatus.

6, 6. Only the first segment margined with luteous.

58. albocinctus.

» Wauting in some varieties.
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Description of the species.

I. First segment of the abdomen bell-shaped, not offering hvo

faces separated by a ridge, but pyrifor'm, uniformly a little

comb-shaped. Appearance of Montezumia.

These insects can also nearly figure in the genus Nbrtonia, but

the concave form of the nietathorax brings it rather nearer to the

Odynerus of this Division.

47. O. Tapiensis Sauss.—Oinuino niger ; capite et thorace punctatis

velutinis, nigro-hirsutis ; thorace depresso ; tnetathorace utrinque later-

alittr, superne, valde carinato, et in foveola velutino; abdomine nilido

depresso, primo segmento iufundibuliformi
; pedibus rufis, basi uigris;

alis nigro-chalybasis. 9?.— %. Clypeo argentato, bideutato, femoribus

iutermediis subtus in medio dilatatis, basi excisis.

Odynerus Tapiensis Sacss. Revue de Zool., XXII, 1S70, 56, 5 £.

Total length, 20 mm. ; wing, 17 mm.

% . Facies of a Montezumia. Mandibles slender and styli-

form. Ocelli large, disposed in a very wide triangle. Thorax

wide and strongly depressed. Prothorax widely truncate and a

little turned up. Post-scutel not truncate. Metathorax having

its lateral ridges very salient and trenchant toward the summit;

its posterior face triangular, widening upward; the concavity

quite plain, but rugose and velvety; its superior ridges not dis-

tinct. Abdomen wide and depressed; the first segment pyriform

bell-shaped, depressed, subpediculate at its base and posteriorly

divided by a strong groove ; the 2d segment depressed, almost

discoidal ; offering beneath, at its base, an elevated wrinkle.

Insect of a deep black; head and thorax densely punctured

and velvet)-; strongly pilose, woolly and bristling with long black

hairs. Abdomen smooth, shining, woolly at its base. Legs

ferruginous with the base black. Wings black, with violet or

greenish reflections.

%. Clypeus almost as wide as long, polygonal, clothed with

silvery hair, arched in its superior moiety; its latero-inferior

borders a little concave; its extremity terminated by two spini-

forni teeth, between which is an arcuate notch. Antennae strong;

the first article short, large, and arcuate; those following, strongly

pronounced, the articulations almost nodulose above; the last

article forming a large compressed and arcuate hook. Thighs of
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the 2d pair slightly bent in the first third, offering beneath in the

middle a dilation, lamellate, oblique, preceded by a wide notch

and channelled on its anterior face.

Bess. a. diff.—This little species is very distinct in its numerous

characteristics. One cannot confound it with any Hypodynerus,

in view of its uniform black color and its infundibuliform first

abdominal segment, which does not offer an anterior and posterior

face, separated by a transverse ridge, etc. Its appearance is that

of Montezumia and of Nortonia. It is distinct from these genera

by the triangular form of the metathorax which recalls the form

of the thorax of Hypodynerus. The maxillary palpi are strongly

6-articulate, the 6th article being longer than the 5th; the labial

palpi have but three large articles; the 4th is very small, almost

rudimentary, which indicates a passage from Montezumia and

from Monobia.

Hob. The elevated regions of the Republic of Ecuador. It

was taken by Dr. Maurice Wagner on the plateau of Tapia at

the foot of Chimborazo. (In collection of the author and collec-

tion of the Museum of Munich.)

Observation.—The silvery hair of the clypeus is subject to fall

off, especially in the middle of this piece. The clypeus is often,

for this reason, only bordered with silver.

II. First segment of the abdomen offering an anterior and a

superior face ; these two faces separated by a sort of trans-

verse ridge or swelling {the true Hypodynerus).

A. Form much lengthened ; first abdominal segment small, nar-

row, nodiform or pedunculiform, very much narrower than

the 2d; its anterior face in a lengthened triangle.—Meta-

thorax with rounded angles; its excavation foiming a wide

vertical furrow.

48. O. arciiatus Sadss.—Niger, velutinns, nigro-pilosus vel laevis,

punctulatus ; metanoto medio late canaliculato, polito; abdomine

depresso
;
primo segmento trigonali, petiolato-cainpanulato, paene duplo

angustiore qnam secundum, supra transversim tnmido, apicis puncto

valde impresso ; secundo nee supra nee subtus tuberculato ; antennis

nigris, subtus basi ferrugineis; punctilio frontis luteo; pronoti et

abdominis segmentorum 1', 2' marline postico, albido ;
tegulis pedi-

busque ferrugineis, bis basi uigris ; alis ferrugineis, apice fusco-cyaneis.

—Longit. 15 mm.
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9 . Clypeo subconvexo, nigro, apice recte-bicarinato, submarginato.

% . Clypeo luteo, argentato, bidentato, lineola post-oculari albida ; anten-

narum nncino et articulo praecedenti, ferrugineis.

Variat. Thoracis et abdominis lituria rudiinentariis, incompletis, paene

nullis, vel pronoto Digro.

Odynerus arcuatus Sauss. Vespides, I, 160, 45 (1852) ; III, 326.

This species can be regarded as the Chilian type of the genus

Nortonia, and places itself in this genus, since all its characters

attach it to the Odynerus of this division, but with a particular

prolongation of the first abdominal segment.

It is must closely allied to 0. vestitus and excipiendus (Comp.

these species).

Eab. Chili.

45). O. excipiosulus Spin.—Niger, velutinus, 0. arcuato simillimus,

sed metanoto postice inagis punctata ; abdominis primo segmento superne

minus tumido; secundo segmento medio in tuberculum produuto ; seg-

ments 1°, 20 luteo- marginatis, vel fere omnino nigris; antennis nigris
;

pedibus runs, basi nigris ; alis ferrugineis, apice fusco-cyaneis.—Longit.

14 mm.

9 . Clypeo nigro, planato, apice bidentato et carinulis 2 sinuatis instructo.

%. Clypeo emargiuato, luteo, nigro-piloso, utrinque nigro-marginato

;

antennarum uncino nigro.

Eumenes excipienda Spin, in Cay's Hist, fisic de Chile, Zool. VI, 2S6,

1 (1851).

Odynerus excipiendus Sauss. Vespides, I, 161, 47; III, 227.

Odynerus colocolo Sauss. ibid. I, 161, 46 (1852) ; III, 227.—Gay's Hist.

lis. de Chile, Zool. VI, Suppl. 566, 8 (1852).

In this species, the clypeus 9 is black, flattened, with two

sinuated carinae, terminating in two apical teeth; the clypeus %

is luteous, bordered with Mack on the sides and superiorly; the

antenna' % are terminated by a sharp black hook. The thorax

is quite black, excepting at times a little yellow line in the middle
ii!' the prothorax; the first two segments of the abdomen have

often only a very narrow; yellow line, which is sometimes wanting

or only indicated by an incomplete line on the margin of the 2d

segment.

Eab. Chili.

50. O. siibpetiolattls Sapss.— 0. arcualo affinis ; formis simillimus,

sed minor
; abdomine subpetiolato, secundo segmento hand tuberculato;

primo segmento postice snblatiore ; antennis, tegulis, pedibusque rufis;

antennis apice griseis
;
puncto frontali lnteo; pronoti margins autioo
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(baud postico) luteo-limbato; abd. segmentis, 1°, 2° luteo-ruarginatis

;

alis ferruginescentibus, apice infuscatis.—Lougit. 13 mm.

$? . Clypeo nigro, apice bicarinato, subemarginato.

£ . Clypeo elougato, euiarginato, luteo, utrinque nigro-marginato ; anten-

narum scapo supeme riigro vel obscuro uncino luinuto, rufo.

Odyn. subpetiolatus Sauss. Vespides, I, 162, 43 (1852).—Ill, 227, $%.
Odyn. coarctatus Sauss. Gay's Hist, fisica de Chile, Zool. VI, Suppl. p.

565, 7, 9
(1852).i

Bab. Chili.

51. O. tuberctllatus Sauss.—Major quam 0. arcuatus eiqne formis

affinis, sed tborace latiore ; abd. priiuo segmento paulo latiore, supra

postice sulco partito, et ante sulcuin in caiilho transverso tuberculo

parvnlo instructo; secundo segmeuto nee supra nee subtus tuberculato;

post-scntello tantum in apice truncate Niger, rugulatus, velutinns,

hirsutus. Antennis ferrugineis, apice nigris ; ore, pronoto, tegulis runs ;

lineola post-oculari, pronoto medio frequenter, post-scntello et abdominis

segmentorum 1', 2' margiue, luteis ; alis ferrugineis, apice fusco-viola-

scentibus.—Longit. 16 mm.

$ . Clypeo nigro, piriformi, satis planato, bicarinato, apice truncato, vel

subemarginato.

% . Clypeo elongato, paulura bidentato, luteo ; antennarum uncino apicali

nigro; post-scutello nigro.

Odynerus iuberculatus Sauss. "Vespides, I, 163, 50 (1S52).—Gay's Hist,

fis. de Chile, Zool. VI, Suppl. 564, 6, 1852.—Vespides, III, 22S. 2

This species differs from 0. humeralis in its smaller size; its

antennae % terminated by a sharp black hook, not by a rufous

spiral or a blunt hook. The clypeus is more narrow; in ?

flattened, bicarinate; in £ not so sharply bidentate.

Bab. Chili.

52. O. tlltoerculiveiltris Spin.—Minutus, 0. arcuato formis simil-

limus ; sed pronoto lato, angulato
;
post-scutello baud truncato, postice

angulato, vel arcuato ; abdominis secundo segmento subtus basi tuber-

culo acuto instructo. Niger, velutinus ; antennis, tegulis et pedibus

runs ; his basi nigris ; macula froutali, punctilio post-oculari margine

antico, macula subalari, postscutelli et abd. segmentorum 1', 2', margiue

postico, luteis. Alis subbyalinis, venis ferrugineis, apice griseo.—Longit.

8 mm.

1 Tins supplement appeared after my book I on Vespides ; and hence I

preserve the name subpetiolatus as being tbe older.

2 In this paragraph of Vol. Ill, the affinities are not well given.
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9 • Clypeo nigro, apice biangulato.

£ . Clypeo fere pentagonali, luteo, bidentato ; antennarura scapo superne

nigro, subtus flavu ; Uagello apice flavescente
;
pedibus navo-variis.

—

Vai int. Antennis supra nigrescentibns.

Eumenes tuber culivenlris Spin., Gay's Hist, fisica de Cbile, Zool. VI, 267,

2 (1851).

OJyncniH tuberculivenlris Sauss. Vespides, I, 162, 49; III, 227.

In the male, the femora are black, with rufous knees and with

a yellow line ; the tibiae are yellow on their anterior side.

Bess. a. Jiff.—Differs from O. labiatus, in its luteous post-

scutel; its black clypeus 9; its polygonal shaped clypeus 9,

terminating in two small teeth; and its small size.

Comp. also 0. Chiliotus.

Bab. Chili.

B. Form shorter, wider; first segment wide on its posterior

border; its anterior face in the form of an equilateral

triangle and a little pedicellate ; its superior face large.

Metathorax excavated, offering a trace of a polygonal plate

surrounded with ridges.

a. Wings rufous along the anterior margin.

53. O. Molimae Sauss.— Niger, hirsutus; antennis, clypeo, rnandi-

bulis, tegulis pedibusque, rufis
;
pronoto medio et fasciis 2 abdominis,

luteis ; abdominis primo segmento satis elongato,postice sat lato, secundo

subtus basi paulum plicato; alis ferrugiueis, apice fuscescentibus. 9
Long. 14 mm.

Odyncru* ^fnlince Sauss. in Gay's Hist. fis. de Chile, Zool. VI, 562, 3,

9 (1852).

Odynerus Molinius Sauss. Vespides, III, 251, 126 (1854).

Hab. Chili (Type in the Paris Museum).

54. O. labiatus Halid.—Sat validus,depressus; postscutello depresso,

truncato, metanoto excavato ; abdominis primo segmento supeme lato,

basi parum petiolato, facie antica trigonali, facie supera brevi, lata,

sulco profuudo partita, antice cantlio hebetato, subprorainulo marginata
;

secundo segmento subtus basi tuberculato. Niger, velutinus, pilis

nigris hirsutus; tborace tenuiter punctato, etiam in metanoti excava-

tione sequaliter rugoso ; mandibulis, antennis, tegulis pedibusque rufis
;

pronoti margine antico (noununquam tantum in medio) et abdominis

semrientorum 1', 2' margine, luteis ; alis ferrugineis, apice violascen-

tihns.— Longit. 16 mm.
9 • Clypeo rufo, apice truncato vel subemarginato.

% . Clypeo elongato, ovato, polygonali, luteo, apice sat late subemarginato.
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Odynerus labiatus Haliday, Trans. Linn. Soc. XVII, 323 (1837).

—

Sauss.

Vespides, III, 228.

Odynerus Lachesis Lep. St. Farg., Hymenopt, II, 667,44 (1841).— Sauss.

Vespides, I, 164, 51, pi. xvii. fig. 5, J; III, 22S.

Odynerus marginic.ollis Spin, in Gay's Hist, fisica de Chile, Zool. VI,

256,2 (1851).

Bess. a. diff.—Differs from 0. humeralis in its coloration
;

in its narrower form, in its finely punctured thorax, not rugosely

shagreened, and in the little ventral tubercle which is not only a

wrinkle like- that of the 0. humeralis, but is quite tuberculiform

in the middle. In size it is much smaller. Differs from the 0.

tuberculiventris in its triple size; in the clypeus, 9 rufous, %

prolonged, narrow (almost an ellipse, lengthened and notched at

the end).

Hab. Chili.

55. O. TestitllS Sauss.— Niger, nigro-hirtns ; metanoto hebetato
;

abdomine sessili; secundo segniento subtus tuberculato; pronoti raar-

gine antico et vittis 2 abdominis, luteis ; antenuis nigris ; alis subfus-

cescentibus, costa basi subferrugiuea. Lougit. 13 mm.

9 . Clypeo nigro, biangulato.

% . Clypeo elongato, plauato, luteo, apice arcuatim ernarginato ; antennis

apice uuciuo rufo.

Odynerus vestitus Sauss. Vespides, III, 252, 127, 9 (1854).

Bess. a. diff.—Closely allied to 0. arcuatus and excipiendus,

but differs clearly in its 2d abdominal segment, tuberculate

beneath, and wider and longer than the first. In one specimen

the wings are slightly smoky and ferruginous.

Hab. Chili.

56. O. It 91 mi era lis Halid.—Validus, corpore lato, depresso, velutino,

thorace ubique rugose granulato, etiam in metanoti excavatione
;
primo

segmento latiore, basi paulum petiolato ; dehino trigono-infundibulifor-

miter dilatato, valde punctato ; facie supera lata, sulco profundo partita
;

secundo segmento subtus basi transversim plicato-tuberculato.—Corpus

nigrum, pilis fulvis vel fnscis longissimis hirsutum ; mandibulis partim,

pronoto, tegulis pedibusque rufis ; abdomine fasciis duabus luteis; an-

tennis in diinidio basali rufis, in dimidio apicali nigris, tarsis apice ob-

scuris. Alis fusco-violaceis, costa et l>asi ferrngineis.—Longit. 20 m m.

9- Clypeo nigro, subconvexo, Ijevi, apice subemarginato.

% . Clypeo luteo argeuteo-piloso, ovato, valde bidentato , )abro fusco,
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anteunis apice subcocbleatis unciuo arcuato, obtuso, coinpresso, rufo, vel

nigro-vario.

Odynerus humeralis Haliday, Trans. Linn. Soc. XVII, 324 (1837).

—

3S. Vespides, III, 228.

Odijn. chilensis Lep. St. Fakg. Hymen. II, G43, 28 (1841).

—

Spisola in

Cay'.- Ili.-t. lis. de Chile, Zool. VI, 255, 1.

—

Sacss. Vespides, I, 166,

54, pi. xvii, fig. ; III, 228.

This large species has some very salient lateral ridges upon

tin' metathorax ;
the superior ridges of the concavity are saliently

indicated, especially among the males, but the rugosities which

cover the metathorax as well as the remainder of the thorax

render them obtuse and indistinct. The antennas % terminate in

a blunt rufous hook or in a longitudinal spiral ; the clypeus % is

terminated by two rather long spines, and in the male the tarsi

are mostly blackish. It is, however, closely allied to 0. tuber-

culatus. Comp. this species.

Hab. Chili, and the western coast of South America.

*i"i. O. Taralmcensis Sauss.—Validus; 0. humerali similis; niger;

pronoti margine antico et abdominis fasciis duabus, luteis ; anteunis

nigris, scapo rufo ; tegulis nigris ; mandibulis et pedibus, rufis ; alis

ferrugineis, apice violascentibus.— J ?.

% . Clypeo luteo, apice dentibus 2 distantibus armato.

Odynerus Tarabucensis Sauss. Vespides, III, 250, 125, $ (1854).

Hab. Bolivia (I do not possess this species. Type iu the Mus.

of Paris).

h. Wings fuscous, with violet iridescence.

5S. O. altoocinctus Pols.—Niger, vclutinus, nigro-hirsutus. Clypeo

piriform! nigro, apice valde bidentato; autennis, mandibulis et labro,

rulis ; metathorace rotundato; abdomine pilis nigris longis sparso,

tantnm primo segmento anguste albido-limbato ; secundo segmento

subtus hand tuberonlato
;
pedibus rufis. femoribus postice nigiis ; alis

fuscescentibus, violascentibus praecipue apice ; tegulis nigris. J . Long.

20 mm.

Odynerus albocinctus Pols a. Strobel, Atti delta Soc. Italiana de Sc. Nat.

XI, 1868, 256, 9.

Hah. The Argentine Republic. Province of Mendoza.

This is the only species of the type Hypodynerus found as yet

on the Oriental side of the Andes.

The form not having been described, I cannot assign to this
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species its place with perfect certainty in the subdivisions of this

group.

C. Form very wide, short and depressed, first segment very wide;

its anterior face sessile, in the form of a wide triangle; its

superior face very short, 3—4 times as wide as long.

a. Wings wholly obscure, violet.

59. O. Tillosiis Sadss.— 0. Antucensi statura, forrnis et facie affinis, sed

pronoto et capite angu.stioribus ; crassus, ater, velutinus, valde uigro

hirsutus ; metanoti excavatione polita ; abdoinine sessili
;
primo seg-

mento lato, breviter truncate-; secundo subtus basi eminente plicato
;

mandibulis, an tenuis et pedibus rufis ; his basi et fere usque ad gtmua

nigris ; tegulis nigris, rufo-maculatis ; abdominis vittis 2 luteis angustis
;

alis infuscatis, violascentibus.—Longit. 15 mm.

9 . Clypeo uigro, lsevi, apice punctato, pauluni emarginato.— £ . . . . ?

Odyn. villosus Sauss. Vespides, I, 165, 53, $> (1852).

—

Ga*'s Hist, fisic

de Chile Zool. VI, Suppl. 5(33, 4 (185^2).

This may be a variety of 0. obscuripennis.

Bab. Chili.

6©. O. otosCMripenmis Spin.— 0. villoso similis, sed major, thorace

rugoso, granulate; ater, villosus ; antenuis nigris, scapo rufo
;
pedibus

rufis vel nigresceutibus, basi nigris ; abdomine fasciis 2 luteis.—Long.

lb mm.

Odyn. obscuripennis Spin, in Gay's Hist, fisic de Chile Zool. VI, 259, 4,

J (1851).—Sadss. Vespides, I, 105, 52; III, 22S.

Odyn. Coquimbensis Sacss. iu Gay's Hist, fisic de Chile Zool. VI,. Suppl.

5G1, 1 (1852).

Hab. Chili (Type in the Paris Museum).

This species not being in my possession, I cannot give a com-

plete diagnosis of it.

b. Wings ferruginous ivith the, apex fusco-violaceus or fuscous, and the

anterior margin rufous.

61. O. Antucensis Sacss.—Crassus, velutinus, pilis nigris longissimis

valde hirsutus. Corpus depressum ; thorace quadrato, tenuiter punc-

tato
; post-scntello et metanoto verticaliter truncatis, hujus facie postica

trigonali, fere plana, parum late excavata, ut reliquus thorax velutino-

rugulosa, canthis obtusis marginata. Abdomine lato, depresso, sessili

;

primo segmento antioe valde truncato, faciem anticam trigonnlem et

faciem superam brevissimam et latissimam praebente; facierum illarum

concursus canthum transversum efficiens ; facie supera sulco partita;

15
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2° segmento paulo latiorequamprimum, subtus basi plicato-tuberculato.

Niger; mandibulis, tegulis, pedibus et antennis, rufis; bis apice supra

griscescentibns ; abdominis primo segment o luteo-niarginato ; alis ferru-

gineis apice fusco-violascentibus.—Longit. 15 mm.

9. Clypeo welougato, rufo, apice bicarinato submargiuato, utrinque nigro-

marginato.— % ?.

Odyn. Antuco Sauss. Et. Vespides, I, 1G7, 55, 9 (1852).—Gay's Hist. fis.

de Chile, Zool. VI, Suppl. 562, 2 (1852).

Odyn. Antucensis Sauss. Et. Vespides, III, 228.

Bess. a. diff.—This species is closely allied to villosus, but its

body is thicket-; the thorax is quadrate and wide anteriorly ; the

color of the wings and clypeus $ is different.

Hab. Chili.

62. O. Cliiliotfus Sauss. -—Niger, velntinns, nigro-birtns ; 0. Anlucensi

affinis ; thorace brevi ; metanoto late excavato, canthis marginato,

utrinque angulato ; abdominis secundo segmento subtus valde tubercu-

lato ; segmentis 1°, 2° margin e luteo ; antennis et pedibus rufis ; tegulis

nigris ; alis fusco-violascentibus, costa ferruginea.—Longit. 11 mm.

—

9 ?.— % . Clypeo elongato, bidentato, luteo.

Odyn. chiliotus Sauss. Vespides, I, 167, 56, % .—In Gay's Hist. fis. de

Chile, Zool. VI, Suppl., 566, 9.—Vespides, III, 229.

I do not possess this species, which seems much like 0. Antu-

censis. I3ut I cannot think it the male of that, because of its

biangulate metathorax. The first abdominal segment seems to

have on its anterior face something like a suture, which allies it

to the subgenus Ancistrocerus.

Hub. Chili (Paris Museum).

63. O. ruficollis Spin.—Ater, velutinus, nigro-hirsntus, crassus et

brevis ; abdomine basi valde truncato, lato ; metanoto rotundato; ab-

dominis 20 segmento subtus basi plicato-tuberculato; antennis, pronoto,

tegulis, pedibusque, ferrugineis ; abdomine fasciis 2 luteis ; alis ferru-

gineis, apice fuseo-nebulosis.—Longit. 11 mm.
9. Clypeo biangulato, rufo,.nigro-marginato.— % ?.

Odyn. rujicollis Spin. 1. 1. VI, 259.— Sauss. Et. Vespid. I, 168, 57, 9 .

I do not possess this species. By its livery, it would seem a

miniature of 0. humeralis, but the abdomen is more sessile, the

clypeus 9 is rufous; the metathorax is rounded, not sharp, on
its margins, etc. The form is more that of 0. Antucensis.

Hab. Chili (Type in the Paris Museum).
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64. O. MaypillUS Sauss.—Niger, liirsutus ; anteunis, tegulis, pedi-

busque rutis ; abdomine fasciis 2 luteis. priruo segmeuto sessili, lato et

brevi ; alis ferrugineis, apice violascentibus.—Longit. 13 uirn.— J?

—

% . Clypeo paulum bidentato, luteo.

Ab Odyn. Antucensi differt, metanoto rotundato, marginibus hebetatis

(nurn ejus uiasculus ?).

Odyn. Mayphmx Sauss. Vespides, I, 169, 58, % (1852).—In Gay's Hist,

fis. de Chile, Zool. VI, Suppl. 5(34, 5 (1852).—Vespides, III, 229.

Hab. Chili (Type in the Paris Museum).

D. Form also quite chubby, but not so much depressed; mela-

thorax rounded, jlal or convex behind, smooth, without mar-

ginal edges; abdomen arched (vespiform) ; first segment

very short ; its superior face transcerse-linear. {Appear-

ance of a Yespa.)

65. O. vespiforniis Halid.—Niger, parum depressus. nitidus, pilis,

lougissimis nigris liirsutus; capite et thorace nitidis, ten niter punctatis;

post-scutello breviter truncato; metanoto rotundato, eonvexo, punctato
;

thorace quadrato-globoso ; abdomine perfecte sessili (ut in genere

Vespa) superne eonvexo
;
primo segmento brevissitno, antice excavato,

subexciso; secundo subtus basi valde tubereulato
;
punctulo frontis

luteo; antennis pedibus et tegulis rufis
;

pionoti margine postico et

abdominis segmentorum 1', 2' limbo, luteis ; alis ferrugineis apice sub-

infuscatis.—Longit. 13 mm.

J • Clypeo nigro, apice rugoso, punctato, bicarinato, truncato
;

% . Clypeo luteo, punctato, bidentato ; mandibulis antice fascia flava
;

antennarum unciuo minuto.

Variat. Thorace et abdomine fere omnino nigris, fasciis rudimentaris vel

nullis.

Odyn. vespiformis Halid. Trans. Linn. Soc. XVII, 323 (1837).

Odyn. Mrsutulus Spin, in Gay's Hist. lis. de Chile, Zool. VI, 257, 3 flS51).

—Sauss. Vespides, I, 212, 118 ; III, 244.

Ress. a. cliff.—This species is rendered very distinct by its less

depressed form, and its quite sessile abdomen, which gives it the

appearance of a Vespa. The first segment is so short, that the

superior face is almost wanting ; its anterior face presents as in

Vespa a sort of obsolete notch at its summit, which is an impres

sion of the post-scutel. The anterior face has not the triangular

form, its superior margin being arcuate as in the Vespa.

Eab. Chili (A common species).
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Division PACHODYNERUS.

Sauss. III e
, Divis. Sect. I", Vespides, I, 169.—Divis. Epsilon, Sect. I,

ibid. III. 229, 252.

Form relatively blunted (stubbed). Antennae of males simple,

not being terminated by a hook. Thorax short, inform of a

long or even cubical square, truncate posteriorly. The post-

scutellum transversely truncate, offering for this reason a

superior horizontal and transverse face and a posterior

vertical face, which makes a division of the posterior con-

cavity of the thorax; these two faces being separated by a

transverse ridge formed by t/ieir meeting. Abdomen always

sessile, conical, truncate at its base. (The first abdominal

segment less coarsely punctured than the 2d, more smooth.)

Among the insects of this division the forms are very thickset,

short, and stubbed. The clypeus of the females is widened and

rounded at the summit, as wide as long, pear-shaped, and truncate

at the extremity; the angles of the truncation are often a little

salient, dentiform, and sometimes the clypeus appears bidentate

by reason of a little fossette which occupies its extremity.

Among the males this piece is most often polygonal, truncate, as

wide as long.

The thorax is very cubical, with little or no retraction behind.

The metathorax never prolongs itself beyond the post-scutel, but

is briefly truncate; its truncation encroaches strongly upon the

post-scutel and gives birth to a smooth plate which occupies most

of its width; this plate is polygonal, often armed with two lateral

teeth, and bordered by some sharp or blunted ridges, which

become
, ispecia i ly salient upon the latero-superior borders, where

they fonn on each side a sort of arcade, and are often terminated

by a projection, separated from the post-scutellum by a fissure.

Among these species having a thorax very square and widened

behind, this character is well developed, but the ridges do not

bend at the middle to form a re-entering angle under the angle

of the post-scutel (as among the Ancidrocerus), but are effaced

at the entrance.

The post-scutellum seen above is almost linear, truncate verti-

cally, and its posterior face makes a division of the posterior plate

of the thorax; its ridge is sharp and often crenulate. The
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abdomen is perfectly sessile, conical ; its first segment is wide,

often quite as wide as the 2d, squarely truncate at its base, which

permits the distinction of an anterior and a superior face ; the

transverse ridge which results from this truncation is sometimes

blunted, sometimes sharp. The superior face is always transverse,

wider than long. The abdomen is sometimes velvety, sometimes

smootli, shining, not rugose, and the first segment is wholly

smooth, less punctured than the 2d.

It is fitting to say that for each one of these characters, there

may be met some exception among this and that species.

Of all the Odynerus, the species of this Division have the most

cubical thorax and the most conical abdomen. Yet they have

almost the same form as a great part of the species of the Division

Odynerus which follows, and are only distinguished from them

by the antennas of the males, which are destitute of the terminal

hook. Owing to this circumstance the Pachodynerus occupy

among the Odyneri a sort of typical position like that of the

Evmenes of Division Omicron, these being also distinguished

from the other Eumenes by the simple flagellum of the antenna?

of the males. The Pachodynerus are also, like the Eumenes of

the Division Omicron, peculiar to tropical and temperate America.

The Pachodynerus cannot easily be confounded with the Steno-

dynerus, because of their thick body and conical, thick abdomen.

But, to make certain, one should consult the tables of the spe-

cies of the Division Odynerus, which are placed before these

Divisions.

Table to assist in distinguishing the species of the Division PachodyneroS.

1. Ornaments of the body all yeilow.

2. Abdominal segments all margined with yellow, except the first.

3. Thorax wholly black.

4. Metathorax rounded, destitute of lateral angles.

b'9. argentinus.

4, 4. Metathorax forming an angle on each side.

5. Thorax elongate, metathorax with four spines ; insect black.

80. diabolicus.

5, 5. Thorax cubical ; metathorax with two angles ; insect vel-

vety, grayish. 66. breviihorax.

66. * brerithorax.

3, 3. Thorax with yellow ornaments. 67. \ vasidens.

68. ' simplicornis.
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2,2. The first abdominal segment margined with yellow.

3. All the segments margined with yellow

4. Prothorax all yellow. 72. Guadulpensis.

4, 4. Prothorax margined with yellow.

72. / Guadulpensis.

5. The posterior margin of prothorax yellow. 73.-; zonatus.

76 < La Plulie.

5, 5. Only the anterior margin of prothorax yellow.

6. Thorax wholly or nearly black ; abd. much truncate at

base. 70. Peruen&is.

6, 6. Thorax slightly ornamented with yellow ; abdomen more

ovate. 71. brachygaster,

3, 3. Only the first two-segments margined with yellow or luteous.

4. The following segments rnfous. 78. cubensis.

4,4. The following segments black.

5. The posterior margin of prothorax, or both margins, yellow.

6. Ornaments whitish. *
<

'"'/'•

79. t rali/ornicus.

6, b. Ornaments yellow. <
'

7 b". I La Platce.

5, 5. Only the anterior margin of prothorax yellow.

6. Ornaments whitish.

7. Insect short, thorax cubical. 74. Gayi.

7, 7. Insect more slender, thorax longer than wide.

79. californicus.

6,6. Ornaments yellow, insect not so stout. 77. tibialis.

1, 1. Body more or less adorned with rufous.

2. Prothorax and first abdominal segment, etc., rufous.

81. Erinnys.

2, 2. Only the extremity of the abdomen rufous. 78. cubensis.

Description of the species.

1st. Section.— Tliorax cubical (at least among the males) or

square, more lengthened. Abdomen conical; the first seg-

ment very large, as wide as the second.

In this group one finds the most thick-set forms in the whole

tribe of solitary wasps (<>. nasidens, 0. Gayi), the thorax

becoming perfectly cubical, as in the Nectarinia, among the social

wasps. However, among the most part of the species the forms

do not differ essentially from those of the insects of the division

Odynerus.
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A. All the segments except the first, bordered with yellow.

These Odynerus have the body silky and adorned with beautiful

golden reflections, or they are covered with a velvety satin which

often conceals the punctures. They have a close resemblance

among themselves, so that, without comparing numerous speci-

mens, one easily confounds all under the same description, taking

them for the 0. nasidens of Latreille. This happened to me at

the beginning of my studies. When new specimens arrived, I

thought to distinguish many more species, and I have established

differences in the diagnoses which are far from satisfying me.

In fine, the increase of my collections has revealed to me such

differences of size, of color, and of details of form, that, after

having believed for a time that some species were distinguished

with clear precision, I have perceived that nothing is more

obscure than the limits of these species. A new examination of

my very numerous specimens, far from clearing up the chaos, only

results in filling me with new doubts ; for, contrary to what one

usually observes, the species do not appear to class themselves

according to their geographical distribution; in lieu of finding

one species from Mexico and another from Brazil, I find two

species equally diffused in the two divisions of the American

continent. In the midst of this confusion I think, however, that

I can distinguish the 0. brevithorax quite clearly, as there is

here quite a diffei'ence from other species, in the form of the

clypeus, etc.

The appearance of these insects recalls very much that of

certain other Vespidse which have also their bodies velvety and

silky and which inhabit the same hot regions. Such as certain

Amistrocerus {A. Aristee, Parredesi); certain Nectarinia (N.

mellifiea), and even certain Chartergus (Ch. chartarius) ; with

which one should be careful not to confound the Odyneri

described below.

a. Metathorax forming a lateral angle on each side.

66. O. toreviiliorax Sauss.— Niger, puuctatus, ubique tomento velu-

tino aureo-sericeo indutus ; thorace cubico, latitudine longitndini

aequali ; metanoto in tota latitudine excavato; ejus excavatione la?vi,

sericea, canthis acutissimis niarginata, utrinque in dentem lateralem

excurrentibus ; abdomine perfecte couico, sericeo
;
priino seguieuto bre-
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vissimo; antennarum flagello subtus et scapo apice, ferrugineis ; tegulis

testaceo-maculatis ; abd. segmentoiura 2-5 uiargine late fiavo, et valde

punctato ;
primo nonnunqnatn etiarn tenniter flavo-marginato; tibiis an-

ticeflavo velfulvo-variis; alis ferrugineis, apice griseis.—Longit. 10 mm.

Variat. Metanoti canthis ilavis.

5>. Clypeo punctato apice, dentibus 2 acntis, inter se distantilras armato;

punetis 2 fulvis in dentibus et 2 in angulis superioribus ornato.

£ . Clypeo in marginibus argentato ; apice fere ut in 9 bidentato, vel

emarginato, dentibus 2 trigoualibus terminato; apice lineis 2, in summo

fasciis 2 lateralibus, flavis; labro liavo ;
mandibulaium margine externo

et scapo, linea flava instructis.

Variat. Clypeo in lateribus flavo-marginato; oculis intus flavo-marginatis,

pedibus nigris.

Odjjnerus brevithorax Sauss. Vespides, I, 172, 62' (1852); III, 231.—

Rev. Zool. X, 1858, 166.

The teeth of the clypeus 9 ore spiniform and separated by an

arched margin, not angularly notched. The thorax is cubical,

not longer than wide ; the disk of metathorax is much broader

than long-, in the form of a half circle ; its margins are arcuated

anteriorly, not sinuated. The scutel is square, rather elevated,

and the post-scutel is situated a little lower, while in auratua,

the scutel is more flattened and the post-scutel is on the same

plane.

Bess. a. diff.—Compare 0. nasidens and simplicorms, 0.

diabolicus, and also Ancistrocerus Aristae and Paredesi.—This

species, as well as the following, must he carefully distinguished

from different species of Nectarinia;2 this may easily be done,

from their very wide first abdominal segment, not very small and

shortly petiolate
;
from their distinct post-scutel, and the truncate,

not angulate, apex of the clypeus.

Hah. South America. Brazil. Bahia, 2 9,3 £.—Vene-

zuela 9 I.

(JY. O. nasidens Latr.— 0. brevithoraci simillimus ; statura varia-

bilis tliorace longiore quam latiore; pronoti margine postico, post-

scutello, abdominisque segmentorum 2-(J margine ochraceis ; alis ferru-

gineis, apice griseis.

9. Clypeo apice latins bidentato, magis biangulato ; dentibus fulvis;

inter. 1 urn snperne maculis 2 fulvis vel omnino flavis.

1 Tbe figure which bears the same name belongs to the 0. nasidens.

2 Social wasp.
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% . Clypeo polygonali, late truncato, margine utrinque flavo, vel omnino

flavo, macula uigra.

Odyn. nasidens Latr. Voyage de Humboldt, Zool. II, 112, pi. xl, fig. 1, 2,

$>.—Sauss. Vespides, I, 171, 61, 1852; III, 230.—Rev. Zool. X, 1858,

105, 1.

—

Packard Hep. Peabody Acad. 1869, 5.

Odyn. auratus Sauss. Rev. Zool. X, 1858, 166.

Odyn. brevithorax Sacss. Vespides, I, pi. xvii, fig. 9, J .'

J. Total length, 13 mm. ; wing, 11 mm.
% . Total length, 10 mm. ; wing, 7.5 mm.

Var. minor.— 9. Total length, 10 mm.; wing, 7.5 mm.
£ . Total length, 7 mm. ; wing, 6.5 mm.

Of variable size, sometimes larger than the 0. brevilhorax,

sometimes of the same size. Head densely punctured. Thorax

longer than wide, densely cribrose
;

post-scutel linear above,

finely crenulate, meta thorax very squarely truncate; its concavity

occupies the whole width, is smooth, silky, and a little striate,

bordered above by some arcuate, very trenchant ridges, which

abut upon the two extremities of the post-scutel within, but

which are not as well separated from it by fissures as the 0.

brevilhorax ; from each side a dentiform angle turns downward.

Abdomen perfectly conical; the first segment very large; quite

long, being notably more so than in the 0. brevilhorax, where it

only forms a cup, not a bell.

Insect black, clothed in a beautiful velvet, of silky hair, having

golden reflections, which are only distinct among the well-pre-

served specimens. Mandibles ferruginous at the end, spotted with

yellow at the base. Two spots at the extremity of the clypeus

and one at the extremity of the scape, post-scutel, ridges of the

metathorax, and a regular border upon segments 2-5 of the

abdomen of a yellow-ochre, a little golden ; border of these

segments strongly punctured ; anus bordered with yellow ; wing

scales marked or bordered with testaceous; knees and end of tarsi

a little ferruginous ; anterior tibiae marked with yellow before.

Wings ferruginous with the end gray.

?. Clypeus pyriform, rugose, strigose-punctate, terminated by

two diverging or biangulate teeth.

Var. a. Clypeus yellow, or margined with yellow, or with two

yellow spots on the top.

b. A yellow line on the scape.

1 Only the figure, not the description.
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c. A yellow spot on each side between the eye and the clypeus.

d. Prothorax slightly bordered with yellow on its anterior

angles.

e. Prothorax not bordered with yellow, with quite golden

reflections.

f. Antenna? quite black. (Bahia.)

g. Tibiae with yellow lines or wholly black.

% . Clypeus polygonal, argenteous, widely margined with yellow

on both sides; its anterior margin widely truncate. Antennae

fulvous beneath; the scape with a yellow line; lower part of the

eyes bordered with yellow.

Var. Clypeus quite yellow, with a black spot or line in the

middle.

Mexican variety. 9-—Mandibles black to the end. Antenna?

ferruginous beneath, except at the extremity, and becoming

brown ferruginous. Tibia? all ornamented with yellow. There

are often two yellow dots on the front; the teeth of the clypeus

only, red.—Mexico.

Small variety. 9.—Of the size of the 0. brevithorax, but offer-

ing the same characters as the above variety. Borders of the

metathorax more rounded.

—

%. Antenna? and legs as in the 9

variety.—Mexico.

Bess. a. diff.—This species differs from the 0. brevithorax,

in its greater size, in its thorax longer than wide although very

square, in its clypeus 9 less wide, but strongly bidentate, in the

disk of the mesothorax a little attenuated before, having the

latero-anterior borders a little sinuate. The male differs, by its

polygonal clypeus, truncate, not bidentate.

It approaches yet more closely to 0. simplicicornis.—Com-

pare these species.

Hab. Tropical America. I possess a great number of speci-

mens. 1st. From the hot parts of Mexico (Huasteca, Oriental

( lordillera, Michoacan, etc.); 2d. From Colombia and Venezuela
;

3d. From Bahia and Brazil. They do not appear to me to differ

specifically.

Although the description given by Latreille of his 0. nasidens

does not agree well with our specimens, we do not retain any

doubl as to the identity of the species. The description of Lat-

reille is evidently a hybrid description, being partly of a female,

partly of a male. When he said that the clypeus was bidentate,
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he had seen the female of it; when he said "bordered with yel-

low," he had seen the male, which he may have taken for a female,

because the antenna? do not possess a hook.

According to Latreille, the prothorax is ornamented with yellow

on the anterior border, and it has a yellow dot behind the eyes,

but we suppose that he "was rather troubled about the golden

reflections.

This unfortunate description of Latreille has caused me to

lose infinite time in vain researches, without the least result,

so that I have finally brought ni3Tself to announce the above

opinion which I think to be the only correct one.

68. O. sssaajilicicorBiis Sauss.— 0. nasidenti similliraus, sea" thorace

panlo breviore et clypeo in utroque sexu truncato, baud distincte

emaiginato, J apice flavo-bipunctato, % flavo-ruarginato.

OJi/nerus simplicicornis Sauss. Vespides, III, 253, % (lS54);Id. Sagra's

Hist, de Cuba, Ins. 771, pi. 19, fig. 5.—Rev. Zool. X, 1858, lb'ti

(faulty).—Ckesson, Phi lad. Eut. Proceed. II, 1865, 165.

9 . Total length, 11 mm. ; wing, 9 mm.

% . Total lengtb, 8 mm. ; wing, 7 mm.

9. A little smaller than the large variety of the 0. nasidens ;

the same color, the same velvety and silky aspect. Clypeus a

little striate, less strongly punctured, truncate at the extremity,

but biangulate, often a little bidentate. Thorax a little longer

than wide ; shorter than with the 0. nasidens, longer than with

the 0. brevithorax ; metathorax as with the 7iasidens, finely

striate. Abdomen as with the 0. nasidens. Antenna? ferrugi-

nous beneath in their first moiety ; a yellow dot on the summit

of the mandibles, two at the base of the clypeus, and often two

more on the front; posterior border of the prothorax, often the

anterior also, post-scutel, superior ridges of the metathorax, and

border of the segments 2-6 yellow ; tibia? often ornamented with

yellow. Wings ferruginous, with the end gray.

%. Smaller; clypeus polygonal, truncate, offering at the two

extremities of its inferior border a marked angle, more decided

than in the 0. aiu-crfus %; its lateral and inferior borders, yellow;

a yellow line on the scape and in the sinus of the eyes. Yellow

ornaments of the thorax indistinct.

Bess. a. diff.—Differs from the 0. brevithorax by its clypeus,

which is not strongly bidentate, and by the yellow ornaments of
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the thorax. One should perhaps consider this species as a variety

of the 0. nasidensf yet it appears to us to constitute a local

species.

Bab. The isle of Cuba. 6 9, 3 %.

" The nest of this species is somewhat of an oblate spheroidal

shape, constructed of fine earth, of a beautiful fawn-color. It is

attached to a slender twig and measures 4^ by 6 lines; sometimes

two nests are attached close together, to the same twig- ; the

outer surface is uneven, and on the upper side there is a stout

peduncle, by which the nest has been attached to another body.

The opening made by the imago in its escape is large and always

on the side of the nest." (Cresson, 1. c.)

b. Metathorax rounded, nolforming on each side a dentiform awjJe.

Gf>. O. Al'geiutniiUS Sadss.— Niger, confertitn puuetatus ; metanoto

postice rugoso, rotuudato, utriii<j[ue angulo nullo; superne utrinque

aeute-marginato, canthis a post-seutello fissura sejuuetis
;

pronoti

abdominisque segmentoruni 2'-5' margine postico flavo-limbato ; alis

hyalino-ferrugineis, apice grisescentibus ; tegulis ferrugineis.— % . Cly-

peo truncato, liavo; puueto frontali; scapo subtus, tibiis antice, llavis.

Odijn. Argenlinus Sacss. Rev. et Mag. de Zool. XXII.1S70, 56, 6 9 .

9« Total length, 11 mm. ; wing, 9.5 mm.

% . Total length, 10 mm. ; wing, 8 mm.

9. Head and thorax densely and rugosely punctured, sha-

greened; the punctures small. Thorax a little longer than wide.

Post-scutel truncate, very short and transverse, crested and a

little crenulate. Metathorax posteriorly excavated, rugose, but

with arcuate edges, circular, forming no lateral angle whatever;

the lateral ridges sharp in their upper half, each terminating in a

tooth separated from the post-scutel by a deep Assure. Abdomen
of equal width from base* up to the end of the second segment, its

base truncate and rounded; the whole very finely punctured, with

very short hair and with sericeous gray pile; the hinder margin

of 2d segment sometimes slightly depressed or very slightly cana-

liculated, and a little more strongly punctured than the base.

Insect deep black, with very short gray hair. Antennae black;

a line on the hinder margin of prothorax and a regular band on

the hinder margin of segments 2-5 yellow ; beneath only a mark

on each side of the margin of the 2d segment; tegulse margined

with yellow or ferruginous. Anus black. Legs black; articu-
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/ations and hooks a little rufous. Wings subhyaline or smoky;

the anterior margin rather ferruginous.

Var. a. A little yellow mark on the forehead.

b. A little yellow line in the middle of the margin of the 1st

segment.

c. The post-scutellar metathoracic eminences indistinct or not

developed.

?. Clypeus convex, strigate, bicarinate, terminated by two

angles or teeth, sometimes ferruginous.

% Clypeus rounded, polygonal, pale yellow, widely truncate,

its inferior angles almost toothed. A line on the mandibles and

on the scape of the antennae, a spot between the antenme, inner

orbits, a line on the anterior side of the tibiae, pale yellow or

ferruginous. Antennae without a terminal hook.

Var. a. Only the 2d, 3d, and 4th abd. segments margined with

yellow.

Bess. a. cliff'.—This insect has the appearance of 0. diabolicus,

but it is a little larger and is easily distinguished from it by its

metathorax, destitute of lateral angles, but having elevated ridges

separated by fissures from the post-scutel. The clypeus % is more

truncate ; its inferior margin being wide.—It differs also from 0.

brachygaster, by its metathorax without angles, and by its deep

black, not grayish color—velutinous as in 0. nasidens and its

allies.

Hab. The Argentine Republic. Buenos Ayres. 1 9, 5 %>.

B. All the abdominal segments margined with yelloio or rufous.

a. Superior edges of metathorax not sharp.

?©. O. Periiemsis Sauss.— Niger, cinereo-sericeus ; thorace antice

latiore quaui postice; metathorace excavato, strigato, inferis tantum

canthis arntis
; abdomine conico, basi lato, truncato, 2'1 segmenti margine

crasse punctato
;
post-scutelli et metanoti punctis 2 minutis, abdouiinis-

que segmentorum limbo late, pallido-flavis ;

2'1 fascia utrinque aucta
;

feuioribns tibiisque obscure rufis ; alis subhyalinis, costa subferruginea.

Longit, 11-12 mm.
$>. Clypeo rotuiidato, emarginato, valde punctato, dentibus 2 distantibus

termin:ito.— % . Clypeo truncato.

Odyn. Peruensis Sauss. Et. Vespid. Ill, 253, 129, pi. xii, fig. 4, J (1854).

Hab. Peru. (Typus in Mus. Tarisiensi.)
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6. Superior echjes of metathorax sharp.

71. O. iJracli? gaster Sauss.—Niger, valde punctatus, omnino fulvo-

velutinus ; metathoracis excavatione lata, lsevi, argenteo-sericea, utrin-

que obtusangulata, snperne canthis arcuatis acutis marginata ; his a post-

scutello per Sssuram utrinque sejuuetis ; abdomine ovato, basi truncato
;

capite omnino nigro; pronoti marginibus obsolete, tegulis parti in, post-

scutello, puncto sabalari et punctis 2 in angulis scutelli, metathoracis

canthis superioribus abdomiuisque segmentorurn l'-5' limbo, fulvis
;

primi fascia angusta, 2' lata; 2' margine late crasse punctato
;
pedibus

nigris, artibns, tarsis et mandibularum apice obscuro-rufescentibus
;

tibiis anticis fulvo-variis ; alis subhyalinis, basi et costa subferrugineis

apice griseis.— 9* Clypeo bidentato, dentibus inter se distantibns,

riilis.— % ?.

Odyn. brachygaster Sauss. Et. Vespid. I, 173, G3, pi. xvii, fig. 8 (1852).

—Rev. Zool. V, 1858, 167, 5.

VarJ Margins of the abdominal segments narrow; antennae

ferruginous beneath ; wings hyaline, with fuscous veins.

Very similar to 0. nasidens ; but also very distinct, the abdo-

men not being a.s conical and the 2d segment more elongate; the

antennae are also inure slender.

Hab. Brazil. (Paris Museum and coll. of author.)

This can be well distinguished from Chartergus chartarius

(social wasp) by its truncate or bidentate clypeus (not angulate),

its long mandibles, its wider first abdominal segment, etc.

Tl'i. ©. GuadiiJpeiisis Sauss.—Niger, valde punctatus; capite et

thorace rugosis, abdominis segmenti 2' margine et sequentibus valde

punctatis; linea mandibularam et scapi, macula frontali,pronoto omnino
superne, tegulis, macula subalari, macnlis 2 scutelli, post-scutello

metauoto utrinque, tlavis; ab lominis segmentis lo, 2° flavo-margin itis,

primi fascia utrinque aucta; segmentis 3-5 superne fulvo, subtus flavo,

tenuiter limbatis ; tibiis et tarsis Mavis
; alis flavescentibus apice infu-

matis — 9. Clvpeo flavo, nigro-maculato.— £ . Clypeo truncato, poly-

gonali, flavo.

Variat. I'ronoti angulis posticis nigris.

0. cuben'si aflfinissimus ; ab illo distincte differt: statura paulo minore
;

mandibulis nigris, flavo-notatis
; pronoto frequenter omnino flavo;

antennarum scapo nigro, linea (lava ornato; coxis et femoribus nigris
;

abdominis primo segmento /kiwJ acute truncato1
; segmentia 8-6 nigris

tenuiter flavo-margin at is.

Odyn. Guadulpensis Sauss. Et. Wspides, I, ls2, 76 (1852).

1 In our % specimen the first segment offers a sort of suture, but this,

I think, may be a mere accident of puncturation.
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Eess. a. cliff.—In this species the clypeus % is hexagonal, as

broad as long, truncate, while in 0. cubensis % it is longer than

broad, bidentate, and its greatest width is situated lower than

the middle. The abdomen is not as conical, not sharply truncate

at base ; the hinder margin of the 2d segment and the following

are more roughly punctate, etc.

73. O. zomatus Saoss.—Niger, punctatus ; thorace quadrato, paulo

longiore quam. latiore, metanoto excavato, acute inarginato, biangulato;

puncto frontali, pronoti margine antico et postico, macula subalari,

tegulis, scutelli punctis 2, post-scutello, rnetanoti canthis, abdominis seg-

mentorum margine, tibiisque partim, flavis; alis nebulosis.— £ . Clypeo

polygonali flavo, argeiitato ; auteunis subtus ferrugineis, scapi liuea

flava.— £?.

Odijn. zonatus Sauss. Revue de Zool. XXII, 1S70, 57, 8, %

.

Total length, 11 mm. ; wing, 8 mm.

Head and thorax cribrose. Thorax square, a little longer than

wide. Its anterior margin concave, its angles rather produced,

but not acute. Post-scutel truncate. Metathorax much exca-

vated ; its edges very sharp, forming on each side an angulated

tooth. Abdomen conical, truncate anteriorly (but not sharply)

;

the margin of 2d segment and those following strongly punctate.

Black, with short fulvous, but not velutinous hair ; a spot on

the mandibles and a dot between the antennas, a narrow band on

the anterior margin of prothorax, a wider one on the posterior

margin, a spot under the wing, wing scales, a spot on each side

of the scutel, post-scutel, and the ridges of the metathorax, yel-

low ; all the segments of the abdomen margined with yellow, the

fasciae of the first two segments the widest ; that of the first a

little wider on the sides. Knees and tibias outside and the first

tarsi, yellowish. Wings cloudy.

%. Clypeus polygonal, truncate or submarginate, yellow, sil-

very; labrnm and scape beneath, yellow, the remainder of

antennas ferruginous below; emargination of the eyes argenteous.

Hess. a. cliff.—This species comes very near to 0. praecox

Sauss., and may be a local variety, with all the segments margined

with yellow, or even a variety of 0. guadulpensis, wi+h. the orna-

ments reduced.

Hah. Cayenne. (Author's collection.)

Observation.—The extremity of the antennas being broken off,
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we are not sure that this insect belongs to this group, although

the appearance Is quite that of 0. cubensis and neighbors. It

might possibly go to the group of the Odyneri with hooked %

antenna' ?

C. Only the first two abdominal segments margined with yellow.

{The 3d and -ilk sometimes indistinctly marginate.*)

74. O. Gayi Spin.—Crassus, thorace quadrato, postice late excavato

obtusangnlato; abdomine brevi, lato, conico, basi trnncato, priuio seg-

mento secundo aequi lato; macula froutali, orbitis internis, scapo subtus,

pronoti margine antico, margine postico tenuiter, macula subalari, post-

scutello, inaculis 2 metanoti sum mi abdominisque segmentorum 1,2

limbo, albidis ; alis subhyalinis autice subferrugineis, apice griseis.

% . Clypeo subemarginato, luteo.— J ?.

Odyn. Gayi Spihola, in Gay's Hist. fis. de Chile, Zool. VI, 260 (1851).

— Sauss. Vespides, I, 170, 59; pi. xvii, fig. 7, % .

II ib. Chili. (Type in the Paris Museum.)

75. O. praecox Sauss.—Niger, capite et thorace confertira punctatis ;

abdomine sericante, coniuo, basi lato; macula mandibularum, linea

frontis verticali, pronoti margine postico, nee non antico tenulter,

macula subalari, punctis 2 in scutelli angulis, post-scutello, maculis 2

metanoti abdominisque segmentorum 1', 2 1 margine, flavis ; reliquorum

margine fusco ; tibiis flavo-lineatis ; tarsis fusco-ferrugineis ; alis sub-

hyalinis, costa obscuriore.

9. Clypeo apice dentulis duobus runs.

—

% ?.

Odyn. prcecox Saoss. Et. Vesp. Ill, 254,' 130
;

pi. xi, fig. 9, J, (1854).

11(d). The southern parts of Brazil and Uruguay. (Paris

Museum.

)

Observation.—This species may possibly belong to the Division

Odynerus with hooked male antennae? but its peculiarities bring

it nearer to the species of Division Pachodynerus.

7G. O. ILa Platta? Saoss.—Niger, punctatus; abdomine sericeo, basi

truncato; clypeo 9 apice den'ulis 2 ferrugineis terminato, scapo snbtus

rufo
;
pronoti margine postico, signatura subalari, punctis 2 tegulamm,

' The note intercalated in the text of the description of this species

referred it to the heading A (Group of the (). Megtzra). One more of the

chefs d'oeuvre of the printer, who is the cause of all other more grave

faults introduced by his negligence into my work on the Vespides.
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flavis ; abdominis seginentorum 1', 2* margine flavo, 3'. 4 ! teniiiter

flavescente ; tibiis l is
, 2 is linea llava ; alis ferrugineis macula radiali

fuse a.

Odyn. LaPlatce Sauss. Rev. et Mag. de Zool. XXII, 1870, 52, 2 J

.

9. Total length, 12 mm. ; wing, 9.5 mm.

9. Form rather slender, very much as in 0. cubensis and

tibialis. Clypeus pyriform, strigate-punctate, terminated by two

little ferruginous teeth. Head and thorax densely punctate.

Post-scutel truncate, ridged but not crenulate. Metathorax

excavated in its whole width, forming on each side an indistinct

angle ; its superior edges convex, very sharp, their superior

extremity hardly separated from the post-scutel by a fissure, not

forming salient teeth ; the inferior edges straight or a little arched

concave. Abdomen polished, silky, the first segment as wide as

the 2d, almost sharply truncate.

Black; scape ferruginous beneath; a fine line along the poste-

rior edge of prothorax and a very slender one along the anterior

margin, on each side, two spots on the tegulas, a mark under the

wing, a line on post-scutel, and the superior edges of metathorax,

yellow. Segments 1, 2 of the abdomen narrowly margined with

yellow ; the extreme margin of the 1st brown ; segments 3-5

narrowly margined with brown or yellowish. Knees and claws

ferruginous. Tibia? 1st and 2d anteriorly with an indistinct yellow

line. Wings ferruginous along the anterior margin; the radial

cell brown.

Bess. a. cliff.—This is possibly the same as 0. prsecox] and I

should not have distinguished this from it, if in the description of

prsecox it was not said that the metathorax was rounded, while

here the superior" edges are very sharp.—It much resembles

tibialis, but the livery is rather different and it varies also in its

metathorax not sharply bidentate, its abdomen not as conical, its

first segment not as sharply truncate, shorter, etc.—From zonalus

it differs in its livery and the same changes in the form of the

prothorax.

Hab. The Argentine Republic. Buenos Ayres.

"a?. O. tibialis Sauss.—Niger, cinereo-hirtus ; dense punctatus ; thorace

qnadrato, 9 lougiore quam latiore, % cubico, depresso ; metanoto bi-

dentato, acutissime rnarginato; abdomine valde conico basi acute trun-

cato et cantbnm acntum transversum efficiente ; segmentorum 2-5

margine punctato. Macula mandibularum, pronoti margine, tegulis,

'6
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macula subalari, post-scutello, metanoti maculis 2 superne abdominis-

que segmentoram Limbo 1. 2 flavis ; tibiis extus flavis ; alis ferrugineis,

apice nubecula fusca.— Longit, 11 mm.; alae, 9 mm.

9. Clypeo pirifbrmi, grosse punctato, apice subbidentato superne flavo.

$. Clypeo ovato, flavo, apice submargiaato ; antennaruni scapo flavo

fasciato; flagello apice baud uncinato.

Odyn. tibial;-; Sauss. Et. Vespid. I, 1S3, 78 (1852), 9

Bess. a. diff.—This has the form of 0. cubensis, from which

it differs by its black forehead, antennae, scutel, and feet; by its

thorax not so strongly punctured, by the edges of metathorax not

so much separated from the post-scutel, and by the clypeus 9

more coarsely punctured and not distinctly bidentate, while the

male has the apical margin of the elypeus a little concave, with

acute angles.

Unit. Venezuela. Caraccas 9- (Hayti£.)

Observation.—The 9 comes from the collection of De Romand,

whoso etiquettes are not always exact. The male is labelled as

caught by me at Ilayti. This male is certainly of the same spe-

cks as the female. The species may come from St. Domingo.

IS. O. Cul>ensis Sadss.—Niger; capite et tborace dense cribri instar

punctatis; pronoto antice subcoarctato; post-scutello truncato, trans-

versim tenuiter carinato ; inetauoto verticali, excavato, utrinque dente

instructo, superne canthis acutissiuiis marginato, bis a post-scutello

fissura sejunctis ; abdomine conico
;
primo segniento antice acute trun-

cato canthum transversum eflk-iente ; secundi segmenti margine punc-

tato. Mandibulis, macula frontali, antennarum articnlis 1°, 2°, pro-

noti margine autico late, tegulis, macula subalari, scutelli maculis 2,

post-scutello, metanoto summo utrinque, abdominis segmentorum 1-2

margine (primi fascia in lateribus aucta), et pedibus, flavis ; abdominis

segmentis 4-(J rufis, et frequenter tertio rufo-limbato ; alis ferrugineis,

apice fusco-nebulosis.—Longit, 11 mm.; aire, 9.5 mm.
9. Tborace longiore quam latiore ; clypeo piriform!, punctato, flavo,

macula nigra, apice bidentato dentibus angulatis.

% . Tborace magis cubico ; clypeo ovato, flavo, Isevi, apice truncato, bian-

gulato; oculorum sinu flavo-marginato. Antennis apice simplicibus.

Odyn. cubensis Sauss. Et. Vespid. I, 181, 75,' pi. xviii, fig. 8 (1852).

Hab. Cuba. (2 9, 2 %.)

1 In tbis description I have mingled the form of the clypeus 9 with tbe

description of tbe £ , doubtless because the simple antennae of the £ led

me to take a % for a 9 •
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Kit. O. Califormieus Sauss. (PL III. fig. 17, 17 a)—Medius, niger,

falvo-tomentosas ; clypeo J piriformi valde punctato; tborace lsevi,

tenuiter punctato ; metanoto baud rugoso, biaugulato, sed canthis obli-

teratis, nee acutis, nee rugosis ; abdomine conico, segmeatis 20 et sequen-

tibus in margine rugose punctatia ; fascia arcuata surami clypei,pronoti

et abdominis segmentoruin 1', 2' limbo, macula subalari, punctis 2 in

tegulis, post-scutello et metanoti cantbis, luteis ; anteuuis fronte et

pedibus immaculatis ; alis diapbanis, venis fuscis. £ .

Odyn. Californicus, Sauss. Rev. et Mag. de Zool. XXII, 1870, 57, 9, J.

Total lengtb, 11 mm. ; wing, 9 mm.

9. Size and form of the 0. foraminatus, clypeus pyriform,

strongly punctured, terminated by a little border channelled by

a fossette and appearing bidentate. Head finely punctured.

Thorax not retracted before, its surface smooth, shining, bearing

some quite fine, separated punctures (at times effaced, especially

in the middle of the mesothorax and of the scutel); post-scutel a

little pad-shaped, finely crenulate (or smooth) ; metathorax not

rugose above ; its concavity wide, smooth, and shiuing, finely

striate ; it occupies the whole width, but its ridges are rounded,

or at least blunted, not salient on the summit (although delicately

formed), but smooth, not rugose, nor cribrose ; on each side an

angle, blunt or even rounded, according to individual specimens.

Abdomen quite conic; the first segment truncate, but without

sharp ridge ; the second offering along its border a flat impressed

band, carrying a narrow band of very coarse punctures, but the

extreme border smooth. The following segments strongly punc-

tured.

Insect black, clothed on the head and thorax with a strong pile

of tawny or grayish hair ; its hair very abundant on the meta-

thorax. A spot on the mandibles, an arcuate band (or two spots)

on the summit of the clypeus, a regular border on the prothorax,

a spot under the wing, post-scutel, ridges of the metathorax, and

a border on the first two segments of the abdomen (the first

widened on its sides), of a pale yellow; antennae and legs entirely

black; the tarsi ferruginous toward the end only. Wings trans-

parent, a little smoky; nervures brown. Wing scales having two

yellow spots; their middle occupied by a brown spot.

Var. a. Two yellow spots on the extremity of the clypeus.

b. Inner border of the orbits, a spot on the front, a dot behind

each eye, two dots on the angles of the scutel, a spot on the
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knees, whitish ; anterior tibiae ferruginous or whitish
; 3d and

4th segments of the abdomen bordered with whitish beneath ; 3d

finely edged above with this color.

Bess. a. diff.—This Odynerus resem6Ies the 0. Megaera in its

whitish ornaments, but it is smaller. Its smooth thorax, its raeso-

thorax without longitudinal grooves, its metathorax, smooth,

biangulate and without little teeth behind the post-scutel, its

immaculate front, and its transparent wings distinguish it super-

abundantly.

The same characters distinguish it from the 0. foraminatus

and the 0. leucomelas.

Hab. Lower California. I have received divers specimens 9

collected at Cape St. Lucas by Mr. John Xanthus and others from

Southern California (Berton).

Observations.—This species has much of the form of the 0.

cubensis, but the male being unknown to me I place it with

hesitation in this division. If the male proves to have antennae

terminated by a hook, the species will find its place in the Divi-

sion Odynerus, next the 0. Alvaradi. With the 0. Erinrtys it

is the only Pachodynerus yet known to inhabit the boreal

temperate zone.

2d. Section.—Form more lengthened ; thorax lengthened square

or retracted behind. Abdomen less conic, more cylindrical

or depressed.

a. All the segments of the abdomen, except the first, bordered with yellow.

SO. O. diaboliCMS Sadss.—Gracilis ; capite et thorace dense rugose

punctatis ;
pronoti margine autico concavo, subcristato, angiitis sub-

acutis ;
post-scutello truncato, transverse cristato-crenulato, metanoto

excavato, utrinque bispinoso, marginibus excavationis acutis vertica-

libus, superne evanescentibus ; abilouiine subdepresso, antice rotundato-

truncato ; Begmento satis elongate Omnino niger, abdominis segmentia

2-6 flavo-ochraceo limbatis ; tarsis apice fnscescentibus; alis nebulosis.

9 . Clypeo bicarinato, apice bidentato, vel acute biangnlato.

$ . Clypeo polygouali, apice truncato, luteo-argmitato; labro, antenuaruui

scapo subtus, macula frontali, fascia in sinu oculari, luteis.

9- Total length, T2 mm. ; wing, 9.5 mm.

% . Total length, 11 mm. ; wing, 7.5 mm.

Odyn. diabolicns Sacss. Vespides, T, 171, 60 (1852); III, 230.—Rev.

et Mag. de Zool. X, 1858, 167, 6.
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A very distinct species in the form of its metathorax. The

'ateral tooth of metathorax is formed principally by the lateral

ridge, and placed quite outside of the margin of the excavation,

which is situated more inside, and rather distant from the tooth.

There is, in addition, a very long spine on each side, on the

inferior edges near the articulation of the abdomen. It has much

the appearance of 0. argentinus, but the metathorax is without

lateral angles.

Hab. South America; Brazil, "Venezuela (author's collect.).

b. Abdomen varied wilh black and rufous.

81. ©• Eriimys Lepel.—Niger, valde punctata.?, gracilis; thorace

postice attennato ; metanoto louge bispinoso, cantliis acutissitnis ruar-

ginato ; abdomine basi truncate- ; in marginibus valde punctatu ; ore,

macula froutali et antennarurn articulis 1-5 runs
; proiioto, tegulis,

post-scutello, uietanoti angulis, abdominis priiuo seginento snperne et

seenndi inargine pedibnsque, rufis; alis infusuatis, costa subferruginea.

5. Clypeo pi ri formi, crasse puuetato, bicarinato, apice biangulato, apice

et basi, runs.

'J,.
Clypeo polygonali, luteo, argenteo-sericeo, subbidentato ; antennis

apice baud uncinatis.

Variat. Priiuo et secuudo abd. segmentis flavcr-marginatis.

Odyn. Erynnis Lep. St. Fakoeau, Hymen. II, 645, 30 J (1841).

—

Sauss.

Vespides, I, 178, 70.

Total length, 16 mm. ; wing, 11 mm.

9 . Form slender, moderately lengthened. Head and thorax

coarsely cribrose ; this last quite lengthened, retracted behind
;

post-scutel finely crenulate; metathorax having its posterior face

a little retracted ; strongly excavated, a little oblique, smooth,

finely striate; bordered with abrupt very trenchant ridges, which

are armed on each side with a long spiniform tooth, prism-shaped,

and prolonged obliquely backward ; it is placed sufficiently low

for the inferior ridges of the metathorax to be almost horizontal

;

these last offer beyond on each side of the valves of articulation

with the abdomen, a second distinct spine. The superior ridges

are sinuous and terminate under the post-scutel by an arc or

nearly a right angle; seen in profile their summit terminates in a

pyramidal, although but little acute, angle, placed quite behind

the post-scutel and separated from it by a triangular notch.
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Abdomen of little width; finely punctured, the first segment

long, almost as wide as the 2d, and boldly truncate on its ante-

rior face; the 2d cylindrical; its posterior border and the follow-

gments strongly punctured.

Insect black, clothed with a short grayish pile. Mouth,

extremity and summit of the clypeus, a spot on the front, articles

1-5 of the antennae, red. Prothorax, wing scales, superior

angles of the clypeus and legs, equally red. First abdominal

segment above, wholly of a sombre-red; the second bordered with

red ; the border of 3*d and often the anus slightly ferruginous.

Wings brownish, with violet reflections; the side a little ferru-

ginous.

Var. The 1st segment adorned with an orange border ; the

border of 2d passing also into orange.

9. Clypeus pyriform, very coarsely cribrose, bicarinate toward

the base, prolonged and strongly truncate at the extremity ; its

little border biangulate but straight.

%. Clypeus polygonal, a little longer than wide; pale yellow,

covered with silvery hair; its anterior border subconcave, sub-

bidentate. Antenna? simple, terminated by a very small sharp

nipple. Inner border of the orbits yellow or ferruginous; the

frontal spot yellow. Ridges of the metathorax still more tren-

chant, terminated superiorly by a more acute angle of a pyramidal

form.

Var. Clypeus orange.

Bess. a. diff.—This species, although similar in colors with 0.

Boscii and 0. arvensis, differs essentially from them by its

lengthened thorax, strongly retracted behind, by its little meta-

thorax, by its long metathoracic spines, its much more trenchant

and elevated ridges, its slender form, its clypeus longer than

wide, and the simple antennae of the males.

The form of the abdomen slightly recalls that of the 0. 4-sectus;

the livery that of 0. doi^salis, variety.

Hal). The Southern United States. Carolina. Florida. 3 ?

1 % from Florida (E. Norton).
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Division ODYNERUS.

Sauss., IIFdivis., Sect. IP (Et. Vesp. I, 177); Divis. Epsilon,

Sect. II" (ibid. Ill, 254).

Forms as in Division Pachodynerus, but often more elongate;

the thorax more cubical, always in shape of an elongate-

square, often rather narrowed behind. Abdomen conical as

in Pachodynerus, or ovate-conical, but the first segment

ALWAYS FULLY INCLUDING THE BASE OF THE 2d. {By excep-

tion, irregularly contracted at base of the 2d segment, the first

segment being smaller, ratter cup-shaped.—0. Morelii.)—

Aniennse of the males terminated by a Jwok.

The Odyneri of this Division have forms quite approximating to

those of Division Pachodynerus, forms which have been described

above, and they differ from these principally in the antennae of

the males which have the 13th joint recurved into a little hook.

• As these forms are not exactly alike in all, we arrange the spe-

cies in a series in which we can follow the thorax as it becomes

more elongate, and rather contracted behind, with the metathorax

becoming more and more rounded, losing its sharp edges, while

the abdomen is less conical and more and more ovate-conical.

This Division includes quite varied types, principally charac-

terized by the modifications of the metathorax (which is sharp,

spined or rounded, and blunt), and by the form of the abdomen,

quite conical or elongate and more ovate. The more elongate

species pass into the forms of the Division Stenodynerus. As

these distinctions are difficult to establish, I have prepared a

tabular statement of them.

Table to assist in distinguishing the Division Odynerus and Stenodynerus,

with regard to Pachodynerus.

( Pachodynerus.

f Post-scutel truncate ;
abdomen conical.

j Odynerus.

I
Post-scutel truncate; abdomen spindle-shaped, the

"> first segment rather subpetiolate or funnel-shaped. Stenodynerus.

Post-scutel not truncate ; oblique, posteriorly angulate,

. . Stenodi/nerus.
punctate,

m, i -„oi Parhodi/nerus.
Thorax cubical. '

i

Pachodynerus.

Odynerus.

Stenodynerus.
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f Superior face of metathorax produced behind thJ

post-scutel. Stenodynerus.

Superior face of metathorax not produced behind the

post-scutel.

. m ... ., iii ( Pa chod /merits.
a. Truncate, with the post-scutel. <

J

(. Odynerus.

b. Truncate, without the post-scutel, which is not

I truncate. Stenodynerus.

f Olynerus.
f Abdomen elongate, its base widely truncate. i ',

,J l Stenodynerus.

j Pachodynerus.
J Abdomen conical. 1 ^ »

l *. Odynerus.

I

Abdomen spindle-shaped, contracted at base, the first

[ segment funnel-shaped or cup-shaped. Stenodynerus.

f First abdominal segment longer or as

long as wide. Stenodynerus.

-j First abd. segment having its superior

r Pachndynerus.

^ face wider than long. -j Odynerus.

I Stenodynerus (by exception).

[ First abd. segment more strongly punc-

tured than the second. Stenodynerus.

First abd. segment not so strongly punc-

Pachodynerus.

Odyu

First and second segments equally

f
I ackndyne

tured as tbe second, smooth. < - ,

(. Odynerus.

rst and second segments equally

( Sten'idtinerus. 1 .. ,,

punctured. \ n .

J
f
exceptionally.

<• Odynerus. >

The insects of this group have a marked tendency to become

rugose, and the border of the 2d abdominal segment is cribrose

with strong punctures; in general, at any rate, it offers a zone,

rugose and a little impressed or channelled..

But there is a set of species which offers, on the contrary, a

smooth, shining body, with a tendency to omit the punctures.

This type is represented here by the 0. bidens only, but is met

again in other genera.

The species presenting a rugose body offer a great similarity

to the European species, and this similarity goes so far that one

might attempt to indicate with certainty among them the Euro-

pean type from which they seem to be derived. So, for example,

the 0. (Bhynchium) dorsale, derived from the Bhynchium ocu-

Jatum; the 0. foraminatus from the 0. simpler, etc., while those

having a smooth body which have been identified, are of a type
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exclusively American. The 0. bidens in particular, with its great

size, its black-violet wings, its white ornaments, forming large

spots, its smooth body, is a type of which the form has no simi-

larity either in Europe or elsewhere, while it recalls other

species peculiar to North America (Munobia uncinata, Ancislro-

cerus 4-sectus).

The species which form the Division Odynerus occupy in

America principally the northern temperate zone. They appear

to be yet more numerous in North America than in Europe.

Table to assist the determination of the species of Division Odynerus.

Nota.—Compare 0. Crypticus (No. 95), which could not be introduced

into this table, not being sufficiently well known ; and at the end of the

genus, the list of species incertoz sedis.

1. Second abdominal segment having a particular form.

2. Second abdominal segment deformed.

3. Swollen posteriorly, forming two gibbosities, its margin very

deeply canaliculate and much reilexed. 110. cluniculus.

3, 3. Without strong gibbosities ; the margin only strongly canalicu-

late. 111. Morelii.

2,2. Second abd. segment produced in the middle, forming a sharp

angle or tooth. productus. 1

1, 1. Second abd. segment not deformed, normal, not swollen.

2. Wings black or fuscous, with violet iridescence.

3. Ornaments of the body white or luteous.

4. Metathorax black, 2d segment margined with luteous.

101. Megazra.

4, 4. Metathorax maculate with luteous ; 2d segment not margined

with lutecus. 90. bidens.

3,3. Ornaments of the body yellow or rufous.

4. Metathorax angulate.

5. First abd. segment sharply truncate at base.

82. Hidalgi, var.

5, 5. First abd. segment not so sharply truncate, more rounded.

84. f dorsalis. 2

93. ^ annectens.

4, 4. Metathorax rounded ; insect velutinous. 109. Romandinus.

2,2. Wings subhyaline or clouded or ferruginous.

3. Body much adorned with rufous; prothorax often rufous.

4. Metathorax not forming on each side a lateral dentiform angle.

1 Compare at the end of Genus Odynerus, the species incertoz sedis.

2 Compare also 0. Boscii and arvensis, sometimes with rather obscure

wings.
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5. Insect black aud dull rufous, with yellowish ornaments

;

body velutiuous, hairy.

6. Second abd. segment not canaliculate. 108. Guerreri.

G, G. Second abd. segment having its margin strongly canali-

culate. HI- Morelii.

5, 5. Insect ferruginous aud black, with bright yellow ornaments',

,. . . , .. 94. ( annulatus.
abdomen polished, not velutmus. •>

10b". t pratensis.

4,4. Metathorax forming on each side a dentiform angle.

.". .^ize very large.

G. Wings smoky. 84. dorsalis.

„ „ „r . - 85. f proctus.
6, G. Wings ferruginous. <

l

oo, l consors.

5, 5. Size medium or small.

G. Superior angles of piothorax not prominent.

99. i apicalis.

7. Wings smoky. 94. < annulatus.

92. * arvensis.

7, 7. Wings ferruginous.

8. Second abd. segment not canaliculate.

9. Size smaller. 98. spectabilis.

n . _. , 94. f annulatus.
9,9. Size larger. <

99. t apicalis.

8, 8. Second segment more or less canaliculate.

9. Post-scutel crenulate ; abdomen conical.

89. Iturbidi.

9, 9. Post-scutel not crenulate ; abd. not conical.

111. Morelii.

6, 6. Superior angles of metathorax prominent, separated from

post-scutel by a fissure or a notch. Size medium.

7. Margins of segments 2d, 3d, reflexed
;
post-scutel -ellow.

8. All the segments margined with yellow.

82. H'uhilgi, var.

8, 8. Segments 1-3 margined with yellow.

82. IJidalgi, var.

7,7. Margins of segments 2, 3 depressed, but not reflexed;

post-scutel black. 83. Boscii.

3, 3. Body black, adorned with yellow or luteous.

4. Ornaments luteous.

5. All the abd. segments margined with luteous.

103. leucomelas.

5,5. Only 2d segment margined with luteous. 101. Megcera.

4, 4. Ornaments yellow.

5. Post-scutel black.

6. Segments 1, 2 margined with yellow; wings cloudy,

brownish. 83. Boscii.

6, 6. Segments all margined with yellow; wings ferruginous.

91. Alvaradi.

5, 5. Post-scutel adorned with yellow.



ODYNERUS. 251

„ ,T . . 85. f proctus.
b. Very large species. <

'

86. I consors.

6, 6. Species of medium or small size.

7. Metathorax forming on each side a lateral angle.

8. Superior angles of metathorax separated from post-

scutel by a fissure or a notch.

Superior angles produced into erect spines ; scutel

yellow. 87. scutellaris.

9, 9. Superior angles not spined.

10. Lateral angles acute ; margin of 2d segment

reflexed; scutel black. 82. Hidalgi.

10, 10. Lateral angles obsolete; margin of 2d segment

not reflexed ; scutel maculate.

11. Metathorax very sharp ; 1st segment broadly

margined with yellow. 100. titrjiis.

11, 11. Metathorax not sharp; 1st segment not mar-

gined in the middle. 88. Cordovx.

8, 8. Superior angles of metathorax not produced.

9. Scutel yellow or maculate ; clypeus J yellow; wings

ferruginous.

10. Second segment margined with yellow.

11. Smaller; more slender ; scutel yellow.

98. spectabilis.

11, 11. Larger, less slender, scutel maculate.

91.
J
apicalis.

97. {formosus.

10, 10. Second segment mostly yellow.

96. sulfureus.

9, 9. Scutel black ; clypeus 9 rufous or black and yellow.

10. Ornaments of the body bright yellow.

11. Wings smoky. 92. arvensis.

11,11. Wings smoky-ferrnginous. 94. annulatus,

10,10. Ornaments dull yellow; wings ferruginous;

body rather pubescent. 91. Alvaradi.

7, 7. Posterior face of metathorax more or less orbicular, not

forming two lateral angles.

8. Superior edges of metathorax sharp, produced, separa-

ted from post-scutel by a distinct fissure or a notch.

9. Segments 1, 2 margined with luteous.

101. Megara.

9,9. Segments 2, 5 margined with yellow or luteous.

10. Second segment without yellow maculse.

11. First segment only maculate on the sides.

88. Cordova;.

11, 11. First segment margined with yellow.

12. Scutel maculate with yellow.

13. Edges of the concavity of metathorax very

sharp. 100. turpis.
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13, 13. Edges of the concavity of metathorax

more blunted. 105. molest us.

12, 12. Seutel black.

13. Fascia of the first abd. segment narrow;

ornaments pale. 103. leucomelas.

13, 13. Fascia of the first abd. segment wider,

,, 102. I foraminatus.
yellow. <.

J

107. (Jlavo/iictus.

10, 10. Second segment with lateral yellow maculae oi

fascia. ]04. blandus.

8, 8. Superior angles of metathorax not produced behind

the post-scutel or scarcely produced.

9. Second segment without lateral yellow spots.

10. Metathorax strongly excavated, rough ; all the

segments margined with yellow.

105. iiialestus.

10,10. Metathorax not strongly excavated, not rough;

2, 3 segments margined with yellow.

109. Romandinus.

9, 9. Second segment with lateral yellow spots or fasciae.

104. blandus.

Descrijition of the species.

Section I.

—

Post-scutel sharply truncate; its transverse edge

often crenulate. Abdomen conical or ovate-conical; the

second segment not strangulated at base; the first segment

including it very naturally.

1. Posterior plate of metathorax an gulate, forming on each side

a lateral dentiform angle. (Thorax square, angulate, poste-

riorly wide, uot contracted. Abdomen very conical.)

A . Concavity of the metathorax polygonal, margined with straight

or arcuate ridges, wh ich form at their meeting a sharp a mile.

The superior lateral edges superiorly terminating in a tooth

or eminence, separatedfrom the post-scutel by a deep fissure,

or by a voir It.

These teeth ore more distinct in the males than in the females,

sometimes obsolete in the females. 1 Comp. Sec. B.

a. Ridges of the. metathorax very salient ; its posterior fare excavated.

* Posterior margin of 2d and 3d abdominal segments reflexed.

$2. O. Ili»la.la;a Sahss.— Niger, crasse oribri instar punctatus ;
clypeo

in utroque sexu truncate-; metanoto valde concavo, biangulato, canthis

1 Principally in Odyn. Doscii and dorsalis.
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roaxime acutis marginato; abdomine conico, basi acute truncato ; seg-

mentornm 2'-4' margine grosse punctato; 2' et 3" reflexo; scapo subtus,

macula frontali, oculari, post-ooulari, pronoti margine antico, post-

scutello, tegulis, macula snbalari et utrinquemetanoti sammi, abdominis

segmentorum l'-3" marginibus, flavis
;

prirni fascia utrinque aucta
;

pedibus et mandibulis ferrugineo- et flavo-variis
; alis int'uscatis violas-

uentibus. J • Clypeo nigro, flavo-binotato
; % clypeo llavo.

Variat signaturis plus minusve fulvis (Am. borealis).

Varietas Mexicana.—Nigro et rufo-variegatus, vertice nigro ; antennarum

articulis 1°, 2° ferrugineis
;
pronoto, macula snbalari, tegulis, scutellis,

metanoti lateribus, rufis v :1 flavo-variis; abdomine rufo; segmentorum

limbo flavo-vario; l 1
,
2' basi nigro-angulato, pedibus rufis.— % . Clypeo,

capitis signaturis et scapi fascia, flavis
;
pronoti limbo, scutellis, macula

subalari et tibiis aurantiacis.

9 . Total length, 13-14 mm. ; wing, 10-11 mm.

£ . Total length, 11 mm. ; wing, 8 mm.

Odyn. Hidalgi Sauss. Rev. et Mag. de Zool. IX, 1857, 275 (var).

Appearance of a Rhynchium, but the mouth quite as in Ody-

neras; the joints of the maxillary palpi becoming regularly shorter

from the first to the last.

Clypeus punctured, widely truncate, its inferior part rather

flattened and laterally bicarinate. Thorax in the form of an

elongate square, not contracted posteriorly, densely and coarsely

punctured. Post-scutel sharply truncate, strongly crenulate.

Metathorax very rough on its superior and lateral face ; its

posterior concavity occupying its whole width, shining, strigose,

margined with very sharp edges, which form on each side a very

strong dentiform angle, and which terminates superiorly in two

eminences separated from the post-scutel by two deep fissures.

Abdomen silky, quite conical, not ovate ; its first segment large,

as wide as the second, sharply truncate anteriorly
; the margin

of 2d and following segments quite coarsely cribrose; the border

of the 2d and 3d reflexed but not channelled. Mandibles, a

frontal mark, inner orbits, post-ocular fascia, scape of the antennae

beneath, anterior margin of prothorax, a spot beneath the wing,

tegulas, post-scutel, a mark on each superior angle of metathorax,

yellow or rather fulvous
; segments 1-3 margined with yellow,

the fascia of the first much widened on the sides or fused with an

oblique fascia, often rufous. Legs fefruginous, black at base;

tibiae with a yellow line, or entirely yellow. Wings infuscated,
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brown with violet iridescence, or fusco-violaceous ; the base paler

or a little ferruginous.

Var. Prothorax often with some rufous color; the yellow

changing to fulvous.

%. A little smaller. Macula? of metathorax larger; its supe-

rior ridges very salient, more arcuate, terminated superiorly by a

sharp tooth. Mandibles and clypeus yellow; this last polygonal,

wider than long; the angles of its inferior wide margin somewhat

toothed, the inferior part not prolonged as in 0. arvensis.

Mexican variety ?.—Insect rufous and black. Head black;

mandibles, clypeus, margins of the orbits complete or interrupted

at the vertex, a spot on the forehead, and at base of antenna?,

rufous; prothorax, tegulae, a spot beneath them, rufous; scute]

rafous, notched, with black at base; their margins all yellow;

the margin of the first segment widened on the sides. Anus

yellow. Feet rufous, varied with yellow. Wings smoky, mixed

with ferruginous (0. Eidalgi Sss., 1. c).

Var. Clypeus, scape of the antennas, and forehead, etc., varied

with yellow.

%. Mandibles, orbits, a triangle on the forehead, a line on the

scape of the antennae, yellow; flagcllunr often ferruginous beneath

;

the hook ferruginous. Margin of prothorax, scutel, a spot under

the wing, and tibiae, often yellow.

Eess. a diff.—This species is peculiar in having its first segment

sharply truncate in a right or even more acute angle. It differs

from the 0. Boscii and arvensis in its reflexed 2d and 3d abdo-

minal segments, its more sharply truncate 1st segment; in its

more elevated metathoracic post-scutellar eminences, its more

truncate clypeus.

'I'he type (northern variety) differs from 0. Boscii in its yellow

post-SCUtel and black scutel.

The Mexican (rufous variety) recalls 0. Guerreri and Iturbidi.

It differs from the first in its form and its not bidentate post-

scutel; from the second in its metathorax, superiorly very sharp,

in the reflexed margin of the 3d segment, the abdomen being

sharply truncate at base, not rounded, etc.

Hab. United States. New York. Louisiana (E. Norton).

—

The temperate part of Mexico. I caught 2 9, 1 £, var., in the

hot part of the province of Mexico, near Cuautta and Cuerna-

cava. Tamaulipas 1 9.
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** Posterior margin of 2d and 3d abdominal segments not rtflexed, but impressed

and rough.

S3. O. Boscii Lepel.—Medius, rugosus, clypeo late piriformi, dentibus

2 distantibus terininato ; 0. qrvensi simillimus at clypeo minus grosse

punctato, metauoti cantbis superioribus acutissimis, crenatis ; niger,

rufo et flavo variegatus, sed pronoto saepius rufo, flavo-marginato,

scutello flavo- vel rufo-bimaculato, post-scutello uigro ; abdominis seg-

ments J 10-2°, £ 10-4° flavo-limbatis
;
primo quandoque ante mar-

ginem rufo.

Odyiu Boscii Lepel. St. Targ. Hymenop. II, 637, 22 % (1841).—Sauss.

Vespid. I, 177, 69;' pi. xvii, fig. 10, % ; III, 231, J.
Odyn. castigatus Sauss. Vespid. I, 178, 71 (1852).

Total lengtb, 14 mm. ; wing, 11 mm.

?. Size, form, and puncturing of the 0. arvensis-, or a little

less coarsely punctured. Clypeus widely pyriform, punctuate-

striate, terminated by two little separated teeth. Post-scutel

strongly crenulate. Metathorax laterally bidentate ; its spini-

forrn angles situated a little lower than in the species cited ; the

posterior plate strongly concave, striate throughout and distinctly

bordered with very sharp and trenchant ridges, above all between

the spiniform angle and' the post-scutel ; these ridges a little

crenulate and terminating superiorly in a sort of tooth or rather

a crenulate angle separated from the post-scutel by a notch
;
their

inner face a little rugose, punctured.

Insect densely and rugosely punctured; the metathorax above

very rugose. Abdomen conic; the first segment truncate at base,

at a right angle, but the transverse edge rounded, not sharp.

Border of the 2d abdominal segment depressed, coarsely punc-

tured, but not reflexed; those following strongly punctured.

Insect black. Mouth, clypeus, spots behind the eyes, red or

orange ; an arc or two spots at the summit of the clypeus, one on

the front, and inner border of the orbits, orange ;
articles 1, 2 of

the antenna? red or orange, with an obscure line above. Prothorax

red; the anterior border orange ; tegulas red, spotted with yellow;

spot under the wing orange or red ; clypeus black, with some-

what of red and two yellow spots; two orange spots at the summit

of the metathorax; segments 1, 2 of the abdomen bordered with

yellow; the border of the first widened on the sides ;
this widen-

i In place of Long. = 0.018, read: = 0.012.

i
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;ng varied with red or often almost entirely red. Legs yellow or

red, with the base of the thighs obscure. Wings of a brown-

reddish, slightly darkened, with some violet reflections (Carolina).

Far. a. Edges of metathorax a little blunted by the rugosities.

b. Prothorax black, slightly bordered with red and very slen-

derly wi1 li yellow ; ornaments of the head red ; borders of the abdo-

men narrow. Clypeus black, with a yellow band on the summit.

c. Clypeus black, with two yellow spots.

d. Clypeus black, with two red points (New England). The

yellow and the red take each other's places and are more or less

developed. Base of legs black.

e. Prothorax black, ornamented with yellow, without red.

f. The 3d segment bordered with yellow.

g. Insect distinctly black and yellow, without red. The orna-

ments of a sharp yellow. Clypeus black, with a yellow arcuate

band on the summit; a yellow line on the scape (New York,

Tennessee).

h. Spots on the scutel very -small or none.

%. Clypeus yellow, but little notched; post-scutel red or

yellow; first abdominal segment red, bordered with yellow.

Segments 3, 4 adorned with .a yellow edging.

Bess. a. cliff'.—This Odynerus differs from the 0. dorsalis 9

by its wider clypeus, and by the trenchant and elevated ridges

which border the concavity of the metathorax above the spiniforni

angle, also by its smaller size, etc. From the 0. arvensis by

these same metathoracic ridges, which are more salient and

crenulate, which one may perceive especially in profile ; by its

black post-scutel and its scutel spotted with yellow; by its 3d

segment, a little less strongly punctured; its final segments not

bordered with yellow. Nevertheless these two species are allied.

—From the 0. Hidalgi by the absence of the reflexed border of

segments 2, 3, by the black post-scutel, the 1st segment not so

acutely truncate, etc.

Bab. The United States, at the South. Florida, 1 9. South

Carolina, 2 9. Tennessee, 3 9. New York and Connecticut,

3 9 (E. Norton).

The specimens coming from the South are especially marked

with red; those of the north become black and yellow.

Observation.—Lepel de St. Fargeau has described a male, and

I unfortunately possess only females. He was evidently mis-
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taken in saying that the post-scutel is slightly crenulate
; how-

ever, one finds under this description some variations according

to specimens.

SJr. O. dorsalis1 Fabr.—Validus, niger, valde punctatus ; clypeo

integro, metauoto postice striato, utrinque dente armato, marginibus

rugosis, obliterates, uullomodo acutis, canthis O nullis, % elevatius-

cnlis ; ore, clypeo, antenuarum articulis 1-3, inaculis post-ocularibus,

pionoto, scutello, tegulis, rufis
;
prouoto medio, post.scutello et abdo-

minis primi segoienti margine, flavis ; margine secundi et tertii rugo-

sissime punctatis ;

—

% antennis basi, maculaque subalari rufa ; abdo-

minis segmentorum margine 20, 3° flavo, secundo reflexo, subcanali-

ciilato; pedibus flavis, basi nigris; alis fuseo-cyaneis.

Variat a fusco et ferrugineo-variegato ad omnino ferrugineuin
;
primo

segmento flavo-uiargiuato.

Vespa dorsalis Fabr. Syst. Ent. 3(57, 25 (1775). Ent. Syst. 265, 44.—
Oliv. Encycl. Meth. VI, 685, 81.

Polistes dorsalis Fabr. Syst. Piez., 273, 19.

Rhynchium balteatum Say, Bost. Journ. I, 1837, 383, 1.—Say's Eutom. Le

Conte, II, 764, 1.

Monobia sylvatica Sauss. Et. Vespid. Ill, 168. 2

Rhynchium Louisianum Sauss. Et. Vespid. 1, 106, 7 ;
pi. xiii, fig. 93 (1852).

Rhynchium dorsale Sauss. Et. Vespid. Ill, 171.

2 . Total length, 17 mm. ; wing, 14 mm.

% . Total length, 17 mm. ; wing, 12 mm.

2 . Large. Clypeus wider than long, but pyriform, terminated

by a truncation or even a little rounded; its surface covered with

quite fine punctures. Mandibles long, hooked; armed in the

middle of their inner border with 3 or 4 oblique teeth, but their

final portion simply cutting, not dentate. Head and thorax

densely cribrose with strong punctures
;

prothorax retracted

before. Scntel briefly truncate, bearing a crenulate crest, inter-

rupted in the middle. Metathorax very coarsely punctured, very

rugose upon its borders
;
quite variable according to specimens;

its hinder plate quite flattened, striate, forming on each side a

dentiform angle (at times blunted) ; its superior borders some-

times quite trenchant, sometimes effaced, scarcely offering tren-

1 Compare Rhynchium dorsale, page 143.

2 Compare page 132, No. 3, most likely a different species.

3 On the inscription upon this plate, in place of: 9. Rh. limbatum, read :

10. Rh. limbatum; and in place of: 10. Rh. Louisanum, read: 9. Rh. Louisi-

anum.

17
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chant ridges, but rounded and rugose, rarely elevated so as to be

separated from the post-scutel by a fissure, so that the post-scutel

appears very salient, The concavity striate, its borders rugose.

The superior crest salient or effaced. Abdomen wide, conical;

the first segment truncate, but rounded, without a ridge ; the 2d

segment finely punctured, offering along its posterior margin a

wide rugose band, a little depressed, garnished with coarse punc-

tures ; this band a little widened in the middle, but the little

border (the very edge) smooth; following segments strongly

punctured, with the extreme margin smooth.

Blacl Variety.—Insect black; mouth, clypeus, a spot on the

front, inner border of the orbits, a great spot behind each eye, ai'ti-

cles 1-3 of the antennae, rufous; prothorax, tegulae, scutel, equally

rufous ; in the middle of the prothorax a double spot and on the

post-scutel a line or two dots, yellow; first abdominal segment

ornamented with a yellow border widened on the sides. Legs

black, knees, tibiae, and tarsi, yellow. Wings of a deep brown

violet.

Var. a. Scutellurn black.

b. Border of 2d and 3d abdominal segments brown.

c. Border of 2d and 3d segments narrowly yellow.

d. Clypeus black, spotted with ferruginous. Scutel black, with

two red spots.

e. Disk of mcsothorax with two hooked rufous macula?.

f. The ferruginous more extended ; two ferruginous spots on

the mcsothorax
; scutel and metathorax ferruginous ; abdomen

ferruginous with the first two segments notched with black at the

base nnd their border yellow (Louisiana) (Polistes dorsalis Fabr.

Rh. Louisianum Sauss.).

g. Almost entirely ferruginous, with the border of the first

segment yellow. Legs, mandibles, orbits, varied with orange

(Illinois).

//. The two metathoracic teeth blunted, not very distinct.

Rufous Variety.—The whole insect rufo-ferruginous ; scape

beneath, hinder margin of prothorax, tegulse, a line on the post-

scutel, border of the 1st segment of the abdomen, yellow; feet

mostly yellow, and the flagellum only of the antennas black.

—

Mexico.

—a. A spot on the vertex, anterior part of mcsothorax, base

of the first two segments of the abdomen black (Tennessee).
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—b. All the intermediate degrees between the black and the

rufous variety (Illinois, Tennessee).

%. Metathorax less blunted on the latero-superior borders of

the concavity, the superior edges more elevated, forming lines of

salient rugosity, and separated from the post-scutel on each side

by a fissure ; often exhibiting two slightly crenulate salients; the

two lateral teeth very sharp. Abdomen more conical.

A little smaller; clypeus as long as wide, yellow. Mandibles,

inner borders of orbits, spot on the front, and a line on the scape

of the antennae, in general, yellow ; hook of the antennae ferru-

ginous. A red spot under the wing. Borders of abdominal

segments 2, 3 adorned with yellow ; the 2d reflexed, strongly

channelled ; rugosities of these two borders excessively strong.

Wing not so deeply colored as in female.

Var. a. Angles of metathorax red ; a little red bordering the

yellow within the black notch of the first segment, especially on

the right and the left.

b. Two yellow dots on the superior face of the metathorax and

two beneath the wings.

c. The whole anterior border of the prothorax red, widely

margined with yellow.

d. Wings transparent. Scutellum black.— Illinois (Walsh).

e. Body more and more rufous.

This species seems to become more rufous as it goes southward.

It is also rather variable in the strength of the punctures.

Bess. a. diff.—The 0. dorsalis is remarkable for the inequality

of the metathorax in the different sexes, from whence it results

that the males are well placed in this section, while the females

seem by their effaced ridges to go better into the Divisions B. or

C. The species greatly resembles the 0. Boscii and arvensis,

but above all it differs from them by its greater size, by its trun-

cate, not bidentate clypeus, and by its more obscure wings. It

differs from the 0. Boscii by the less elevated ridges of the meta-

thorax, and from the arvensis by the more elevated ridges. The

ferruginous individuals resemble the 0. Iturbidi. Finally, the

species is clearly different by its maxillary palpi, which are those

of a Bhynchium. 1

1 With the 0. dorsalis, the maxillary palpi have the 1st article large;

the 2d and 3d slender and long ; the last three quite small. The 3d
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Hab. The United States, especially the South. I possess clivers

individuals taken in Pennsylvania (Ratkyon), Illinois (Walsh),

Tennessee (Fuchs), Louisiana (Norton), South Carolina (author).

I have taken the red variety in Mexico.

Observation.— I am not entirely certain whether my Monobia

silvatica should be fused into this species or whether it is a true

Monobia, the label of it being uncertain and the palpi having been

found in an imperfect state. The type I cannot examine again.

85. O. proctfiss Crepson.—Pallide ferrugineus ;
orbilis, clypeo, margine

antico pronoti, scutellis, macula subalari, pedibus partim abdominisque

segmentorum 1', 2', marginibus, obscure-flavidis ; antennis mediis

nigrescentibus ; alis pallide flavescentibus. J •

OJtjn. Proctus Cbesson, Phila. Ent. Proceed. IV, 18G5, 159.

Total lengtb, 8..
r
; lines; expanse of wing, 15 lines.

9. Head dull-ferruginous, dusky above the insertion of caeh

antenna?, around the ocelli and on the occiput ; inner orbits of

the eyes, filling up the deep sinus, a small subcordate mark

between the antenna), the clypeus, and most of the mandibles

yellowish ; clypeus large, closely punctured, flattened on the disk,

and slightly and obtusely ernarginate at tip; mandibles black at

tip; palpi pale ferruginous; antenna; yellowish-ferruginous, the

scape yellowish beneath. Thorax fusco-ferruginous, closely and

rather deeply punctured, covered with a very short, fine, dull

yellowish, subsericeus pile; broad anterior margin of the pro-

thorax above, continued in a narrow line to the tegulas, and a

large spot on each side of the pleura, yellowish ; mesothorax

fusco-ferruginous, tinged with blackish on the anterior and poste-

rior margins, the disk, with two distant, very faint, longitudinal,

ferruginous lines, confluenl behind the middle; scutellum and

post-scutellum yellowish, the apical margin of the former blackish,

and the yellowish portion divided down the middle by a faint

fuscous line; metathorax yellow, the suture between it and the

post-scutellum, as well as a large spot on the apical middle, fusco-

ferruginous; posterior face rather suddenly depressed, with a

small tubercle on each side at the angulation; pleura fuscous

article is not longer than the last two taken together, but yet the species

may be placed in the genus Rhynchium.—Compare what has been said

apropos of the genus Rhynchium, page 142.
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beneath ; tegulas dull yellowish, with a ferruginous stain on the

middle. Abdomen oblong- ovate, the basal segment dome-shaped,

obtusely rounded at base, without transverse suture at carina,

distinctly punctured, the remaining segments indistinctly so

;

apical margins of all the segments above narrowly yellowish,

almost divided on the disk by a narrow line, those of the second

and third segment broader and dilated on the extreme sides,

especially on the first segment, where there is a rather large

triangular mark; the bands on the remaining segments more or

less emarginate on each side anteriorly
; apical segment with a

large, broad, angular, dull yellowish mark on the middle; beneath

marked as above, except that the apical segment is immaculate,

and the second segment is almost entirely yellowish, with three

ferruginous spots arranged transversely near the apical margin.

Legs deep yellowish, the femora above and at base beneath

pale yellowish and pale ferruginous. Wings deep yellowish-

hyaline,.faintly dusky at tips ; nervures honey-yellow.

Var. This species certainly varies much into black, rufous and

yellow.

Bess, a.'diff.—I do not know this species, and I can only copy

the good description of it given by E. T. Cresson, so that I can

not be perfectly sure it should be placed in this section. It is

very distinct b}r its enormous size, still larger than 0. dorsalis;

being the largest North American Odynerus. It is most likely a

Rhynchium, as well as 0. dorsalis. I quite agree with the

presumption of Mr. Cresson, that 0. consors may be its male.

Hob. Cuba.

86. O. consors Cresson.—Niger; puncto frontali, orbitis, clypeo, pro-

noto antice, tegulis, macula subalari, scutellis, nietathorace paitiiu,

pedibus, abdotninisque segmentorum limbo, flavidis ; abdomine fusco,

segmentis IP et 3° nigrescentibus ; alis ferrughie.scentibus apice griseis.

OJgn. conaors Ckessox, Phila. Ent. Proceed. IV, 1865, 1G0.

Total length, 7 lin. ; expanse of wing, 11 lin

%. Head black, deeply and closely punctured; the orbits, fill-

ing up the sinus in front, a spot between the antennas, dilated

above, clypeus, labrum, and mandibles, except tips, yellow (in

one specimen more or less ferruginous); antennae nearly as long
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as the thorax, terminating in a hook, black, tinged with ferrugi-

nous at base and tips, scape yellowish beneath. Thorax dull

blackish, densely punctured, slightly pubescent; broad anterior

margin of prothorax continued in a narrow line to the tegulaa,

sometimes interrupted, a large spot beneath the tegulae, scutellum,

except its apical margin, and post-scutellum, yellowish, sometimes

i with ferruginous
;
pleura slightly sericeous in certain lights,

with an oblique dull yellowish stain on each side beneath; meta-

thorax mostly yellowish, the extreme sides spotted or stained with

fuscous, the posterior face deeply and broadly excavated, covered

with One transverse striae, more or less distinct, and with a large

blackish mark, covering the disk and spreading out on each side

at base; lateral angles prominent and obtuse; tegulae yellowish,

with a ferruginous spot on the middle. Abdomen shaped and

marked as in the preceding species, but the general color fuscous,

with the third and sometimes the first segments, except their

apical margins, blackish, and the spot on the terminal .segment

above, scarcely defined.

Legs yellow, the femora tinged with ferruginous above. Wings

yellowish-hyaline, more deeply yellowish along the costa; the

apex, especially about the marginal cell, dusky; nervures honey-

yellow.

Hob. Cuba.

This is most probably the male of 0. proctus, as E. T. Cresson

supposes. But not having the insects before my eyes, I cannot

safely decide it, nor make one description answer for both.

b. The hinderface of metathorax more flattened; its superior edyes not

so salient.

* The superior ridgesforming two elevated spines behind the post-scntel.

8?. O. SCUtellaris Sacs?.—Niger, tborace val<le punetato, postice

attenuate; post-scutello acute trumato ; metanoti facie postica planata,

valde angulata, utrinque dentata, cantlns rectis marginata, supra pone

post-scutellum bispinosa; abdourine gracili, pnnotato; primo segmento

basi tnmcato; segmentis sequentibus margine fortius punetato ; macula
frontali, post-oculari, pronoti margine, tegulis, macula snbalari, scuteili

margine, post-scutello, metanoti dentulis, abdominisqne segmentorum
l'-4' margine pedibusque, flavis ; alis fusco-ferrugineis, nebulosis.

% . Clypeo ovato-elongato, flavo, apice breviter bidentato.

Odyn. scutellaris Sauss. Rev. et Mag. de Zool. XXII, 1870, 58, 11, $.

Total length, 11 mm. ; wing, 8 mm.
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%. Form quite slender, a little depressed as with the Ancistro-

cerus tigris. Thorax slightly prolonged, wide before, retracted

behind. Post-seutel very freely truncate, offering a very sharp,

finely crenulate ridge. Metathorax vertical ; its truncation quite

flat, wide, occupying all its width, forming a plate of a very

angulate shape, as with the Ancistrocerus, notched at the

summit by the post-scutel (in the form of a double pentagon or a

double trapezium); this plate, surrounded by small, straight,

little salient ridges, which at their meeting form very sharp angles,

forming thus on each side an angle armed with a tooth ; their

superior angles forming two teeth, wholly spiniform, directed

vertically and placed behind the angles of the post-scutel. Abdo-

men slender; the first segment quite long and as wide as the 2d,

distinctly truncate at its base and offering on Us anterior face a

trace of a suture. Head and thorax rugosely, abdomen finely

punctured ; the border of 2d segment more strongly punctured,

offering, however, but one depressed band, only becoming thinner

as far as the end. Following segment rather strongly punctured.

Insect black, clothed with a tawny or grayish pile ; a dot on

the front, another behind each eye, anterior border of prothorax,

tegular, a spot beneath the wing, posterior border of the scutel,

post-scutel, and the four little spiniform teeth of the metathorax,

orange; segments 1-4 of the abdomen bordered with orange;

bordering of the first wide and notched ; that of 2d wide and

regular; that of 3d and 4th narrow, often shortened at the sides.

Legs yellow, black at base. Wings washed with ferruginous.

% . Clypeus ovoid, notably wider than long, a little notched

and bidentate, yellow. Mandibles spotted with yellow. On each

side of the frontal spot a place of golden hair. Antennas long

and thick, black, with a terminal ferruginous hook ; scape very

short, yellow beneath. Fifth segment ornamented with a yellow

incomplete border. Legs yellow; thighs varied with brown.

9. Unknown.

Hess. a. diff.—This species described simply from one male, is

necessarily incompletely characterized, but it is very easy to

recognize, from the form of the metathorax, of which the poly-

gonal and flattened plate I'ecalls those of the true Ancistrocerus,

but with this difference, that it is still more angular, the latero-

superior ridges not being arcuate. Despite the vestige of a

suture of the first segment, this Odynerus incontestably appertains
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to the true Odynerus, considering the form of the lateral angles

of the metal horax and the presence of the post-scutellar teeth.

It resembles them more in the strongly punctured border of the

2d and following segments.

This specii s has the thorax built up upon another system from

the O. Boscii and its neighbors; it is less excavated; the superior

ridges are more convergent and the teeth which terminate them

at I he summit are spiniform and almost applied to the post-scutel.

Compare with the 0. spinifer, which presents similar characters

(Divis. Stenodynerus).

Hob. California (Berton).

** Tlie superior edges of metathorax very slight, onlyfarm in g behind the post-sciiiel

two very small teeth.

SS. O. CordOYse Sauss.— Niger, sericeus ; capite et thorace rugose

punctatis; post-soutello crenulato ; metanoto utrinque obtuse subangu-

lato, foveola subplanata, supeme acutiuscule marginata ; abdoinine

ovato-conico, segtnentoruin 2-5 margine crassiuscule pnnetato ; clypeo

summo, scapo subtns, capitis et pleurarum maculis, pronoti inargini-

bus, tegulis, punctis 2 scutelli
;
post-sootello, metanoti angulis, abdo-

minis segmentorum 2-5 margine, primi utrinque macula, auo, tibiis

tarsisque, flavis ; alis subferrugineis apice griseis. J.

Odyn. Cordova Sauss. Revue et Mag. de Zool. XXII, 1870, 58 10, J.

Total length, 10 mm. ; wing, 8 mm.

9. Head and thorax densely and roughly punctate. Forehead

a little sulcate. Prothorax having its anterior margin convex,

reflexed, subangulate; post-scutel crenulate. Metathorax very

coarsely punctured above, rather flattened behind; its convexity

not deep, strigose, not margined, except superiorly, where there

exists a little oblique ridge, produced by the rugosities, forming

a little tooth behind the post-scutel ; this is separated from the

post-scutel by a sort of fissure. Lateral angles of metathorax

distinct, but blunt. Abdomen ovate-conical, truncate at base,

smooth and sericeous. Second segment very finely punctured:

its margin and the following segments strongly punctured.

Black; mandibles rufous; scape beneath, frontal, ocular, and

post-ocular macula, yellow. Anterior and posterior margins of

prothorax, a spot under the wing, teguhe, two spots oc the scutel,

post-scutel, and angles of metathorax yellow; segments 2-5 of

the abdomen regularly and rather widely margined with yellow;
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the first having on each side a lateral emarginate yellow spot.

Anus, knees, tibiae, and tarsi, and a spot on the intermediate

coxos, yellow. The yellow ornaments rather orange-yellow.

Wings ferruginous at the base, smoky at the extremity.

Var. ? The first abdominal segment narrowly margined.

?. Clypeus broad, a little bidentate at tip, strigate punctate,

black, with a yellow arc on the summit, and two rufous lines

over the teeth.

Bess. a. diff.—Resembles 0. nasidens, diabolicus, argentinus,

and neighbors, but the abdomen is not so conical, the first seg-

ment not so broad, the body not velutinous as in the first, the

metathorax not spined as in diabolicus, the thorax not so square,

short, and wide as in argentinus, the head concave behind, the

prothorax rather convex anteriorly. It has also something of

the hook of 0. La Platse, but the metathorax is not so margined

superior])- by arched ridges. In its' livery it differs from all of

these. This recalls more 0. zonatus, which differs from it in the

same characters as 0. La Platse, etc.—Comp. 0. formosus.

Hab. Mexico. The Cordillera of Cordova (1 ?, Sumichrast).

B. Metathorax as in Section A, but the superior edges of its

hinder plate not so much elevated, no longer forming, in the

females, distinct teeth behind the jjost-scutel, nor even eleva-

tions separated from post-scutel by two fissures. Its edges

still rather distinct, linear.

a. Metathorax excavated ; edges straight.

89. O. Iturbidi Sauss. (Fig. 15, 15a.)—Validus, valde punctatus

;

post-scutello crenulato, metanoto perrugoso, utrinque angulato, margi-

nibu.s superis rugosis, canthis obliterates, vix perspicuis; abdominis

secundi segtueuti margine profuude canaliculato, et valde rugoso.

Caput et thorax nigra; ore, clypeo. orbitis partim, macula frontali,

antennarum articulis 1-4, pronoto, macula subalari, scutellis, tegulis,

metanoti angulis pedibusque, ferrugineis ; abdomine ferrugineo, seg-

meutis ochraceo-ruargiuatis
;
primo et secuudo basi iucisura nigra; alis

ferrugineis.

% . Clypeo polygonali, truncato, integro ; frequenter flavo.

Odyn. Iturbidi Saoss. Rev. Zool. IX, 1857, 276, % .

Total length, 15 mm. ; wing, 12 mm.

Size and form of 0. Boscii. Head and thorax cribrose with

coarse punctures. Post-scutel strongly crenulate. Metathorax
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very rugose, its posterior face concave and striate; its borders

not trenchant but coarsely punctured, rugose, and forming on

eacb side a dentiform angle rather than a tooth; its superior

ridges hardly indicated, especially upon the summit, where they

describe on each side a little arc, but without being at all termi-

nated by a pyramidal point. Abdomen silky; the 1st segment

bell-shaped, not being abruptly terminated anteriorly, but rounded,

so that its anterior and superior faces are not separated by a ridge.

Second segment short, having its border very strongly canali-

culate, a little reflexed and very coarsely punctured; the canal

rugose, and slightly widened angularly in the middle. Margin

of i he following segment very coarsely punctured, but not cana-

liculate.

Head black. Clypeus, mouth, and border of the orbits, ferru-

ginous. Antennae black, with the first three articles ferruginous.

Between their insertion a ferruginous triangle. Thorax black.

Prothorax, a spot tinder the wing, tegulre, scutelli, angles of

metathorax, and legs, ferruginous. Abdomen ferruginous; all the

segments bordered with obscure yellow; the 1st and 2d having a

little of black at their base; this color profoundly notched with

ferruginous, and forming on the 2d segment a triangle, and on

the 1st a lengthened spot in the form of a bottle, or variable.

These colors are in fact quite variable; in certain specimens one

sees some yellow appear on the clypeus, on the border of pro-

thorax, on the post-scutel, and on the tibiae ;
among other things,

the abdominal segments hardly offer a yellow cloud. Wings fer-

ruginous.

%. Clypeus polygonal, as wide as long, truncate, not biden-

tate, ferruginous. Hook of the antennae ferruginous.

?Var. The ferruginous parts of a pale red. Clypeus, mouth,

frontal spot, a line on the scape of the antennae, yellow. Ridges

of metathorax a little less effaced; the canal of the border of 2d

segment very with' and shallow. (Mesothorax offering two

lateral red spots a little before the tegulse. Articles 2 and 3 of

the maxillary palpi slender.) Cordova.

The maxillary palpi of this Odynerus have their last three

articles small, but not small enough to cause it to be placed in

the genus Rhynchium, to which it bears, in fact, a resemblance.

Bess. a. diff.—It is very near to the 0. Guerreri and Hidalgi
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Mexican var. (See the description of these species.) In colors

it wholly resembles the Ancistrocerus tuberculiceps.

It has a greater relation in form to the 0. arvensis, but it is a

little larger, and it differs from it by the border of the 2d segment,

which is not only depressed, but very subeanaliculate ; and by

the clypeus % which is entire, not bideutate, but rather rounded

on its anterior border.

Finally, it differs from the 0. dorsalis £ by its wings, which
are not violet; by the border of the 2d segment, which is not as

distinctly reflexed as in the 0. dorsalis, and by the summit of

the metathorax, which does not offer post-scutellar crenulate

eminences. The palpi arc also a little more slender.

Bab. The hot parts of Mexico. I have taken 4 $ of this

species in the valley of Mextitlan, and the var. in Cordova.

9®. ©. Mtlems Sadss. (Fig. 14, liu.)—Validus, niger, nitidus ; rneta-

iioto postice late excavato, acute inarginato, bidentato ; clypeo £ £
apice truncato, hand bidentato ; abdomine conico, sparse punctato

margins segmentorum 2'-5' densius punctato; pronoti et metanoti macu-
lis 2, post-scutello abdominisque priino segmento superne, albidis ; ali3

fusco-cyaneis.

% . Clypeo albido, pvmcto m^ndibularum, scapi et frontis, maculipqne 2

transversis in secundi abdominis segtnenti basi, albidis
; pedibus albido-

variis.

Odyn. bidens Sauss. Rev. de Zool. XXII, 1870, 58, 12.

Total length, 20 mm. ; wing, 17 mm.

?. A large species. Clypeus covered with separated points;

its extremity abruptly truncate, not bidentate, and without

depression. Head large, swelled at the vertex, shining, and

covered with separated punctures. Thorax long, square, shin-

ing, finely punctured; prothorax hardly reflexed, not angulate,

slightly retracted before; mesothorax marked with four grooves;

post-scutel bent, transverse, joining in the truncation of the meta-

thorax, but not crenulate. Metathorax presenting a great striate

concavity, which occupies the whole width, bounded by very

sharp ridges, which are separated from the post-scutel by a groove,

and form on each side a dentiform lateral angle. Abdomen quito

conical, the first segment wide, truncate before; the 2d quite long;

its border carrying a wide, not very strong band of punctures :

this band not channelled, but flat, as if planed
; following seg-

ments punctured, with a similar band.
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Insect of a shining black, clothed with a fine grayish pile ; a

spot behind each eve, two great spots on the prothorax, two on

the metathorax, post-scutel, and the superior face of the first

abdominal segment, of a whitish yellow (the hand of the first s< g-

ment often notched with black); wings of a deep violet-brown.

%. Thorax more strongly cribrose. Clypeus white, wider than

long, polygonal ; its inferior border straight truncate, not biden-

tate, finely bordered with black, a spot on each mandible, a mark

on the front, another on the scape of each antenna, a dot under

the wing, whitish. Antennae terminated by a brown hook, a little

rolled at the end. Second abdominal segment adorned on each

side near its base with a transverse whitish spot. .Haunches,

tibiae, and knees spotted with white. First abdominal segment

wholly white above.

Ress. a. cliff.—This Odynerus astonishingly resembles the

Monobia quadridens, and it is rare to find two as distinct species

which offer so close a likeness. The 0. bidens differs from the

Monobia quadridens, by its maxillary palpi composed of six

articles, 1 and its labial palpi of four distinct articles; the fourth

being articulate; by its clypeus, which is abruptly truncate in

both sexes, and neither a little notched nor bidentate, and which

is not excavated at the extremity with the female; by the post-

scutel, more truncate, not bimammelonate, and by the very dis-

tinctly punctured flat baud of the 2d segment; by the white spots

of the metathorax (a character probably of little stability).

The 0. i-sectus has a livery similar to the O. bidens, but it

possesses neither the metathoracic teeth, nor the sharp lateral

ridges.

Hob. The southern United States. 1 9 from Florida (E.

Norton); a % from Tennessee (E. Falconet, Preudenreich).

Observation.—As this description is based solely on one indi-

vidual of each sex, it may not apply to all specimens brought from

localities distant from each other. It is probable that the male

does not always offer the very singular lateral spots of the 2d

segment.

//. Mi hitJi'imx moreflattened; the superior edges roughened, not acute.

91. O. Alvaradi Sacss.—Niger, velutinus, confertim pnnctatns

;

abdomine conico, aureo-serieeo, marginibus crasse purietatis ; metanoti

1 The maxillary palpi have here the ordinary form which they assume

among the Odyneri ; the articles 2, 3 are not slender ; the (5th is lengthened.
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marginibus hebetatis at supra tenuiter prominulis, a post-scutello per

emarginationem sejunetis; capitis maculis, linea in scapo, pronoti mar-

giiie postico, post-scutello, tegulis, macula pnealari et puncto utrinque

lui'tauoti summi, margineque regulari segmeutorum omnium abdominis,

fulvo-ochraceis ; tibiis et tarsis ferrugineis ; alis ferrugineis
; 9 clypeo

late piriformi, nigro vel superne fascia fulva; £ l at-e truuoato, bidentato,

fulvo-flavescente.

Odijn. Alvarado Saoss. Rev. de Zool. IX, 1857, 276.

9 . Total length, 14 mm. ; wing, 11 mm.

£ . Total length, 11 mm. ; wing, 8.5 mm.

Size moderate. Clypeus 9 wide, terminated by a little truncate

or bituberculate point ; cribrose with strong punctures. Head

and thorax rugosely punctured. Post-scutel very short, truncate,

crenulate. Metathorax very rugose above; the striae specially

distinct in the inferior moiety, the superior moiety being inure

smooth and punctured ; the inferior moiety forming a fossette,

separate and slightly margined superiorly. Lateral border of

the concavity rounded, not at all trenchant, the latero-superior

parts coarsely punctured, rugose; nevertheless one sees on each

side a little spiniform angle directed laterally and on the summit

a trace of an arcuate ridge, placed a little within, especially among

the males; superior angles % forming two salients, rugose and

blunted, separated from the post-scutel by a notch. Abdomen
conical, like satin, with golden reflections, having the border of

all the segments, save the first, quite strongly punctured ; but the

punctured band of the second quite wide and slightly impressed.

Insect black, clothed with tawny hair. Two spots on the

summit of the clvpeus, another behind each eye, a dot on the

front, and a line under the scape of the antennas, tawny. The

summit of the clypeus is often entirely of this color, as well as

the inner border of the orbits. Posterior margin of the prothorax,

wing scales, a dot before the wing, post-scutel, and a dot on each

side, on the summit of the metathorax, ferruginous or tawny.

All the segments of the abdomen regularly bordered with yellow-

tawny ; the first more narrowly than the second. Legs black;

tibiae and tarsi ferruginous. Wings washed with ferruginous, a

little grayish at the end.

%. Clypeus as long as wide; its inferior margin widely trun-

cate and armed with two little teeth separated by a wide straight

border, in the middle of which is often a third indistinct salient.
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Clypeus, a line on the mandibles, and the line on the scape of

the antennae, of a pale tawny.

Var. No spots on the front nor on the metathorax.

Bess. a. diff.—This Odynerus is easily recognized by its livery

and its velvety aspect.

It differs from the 0. Guerreri by its conical abdomen and by

the superior salients of the metathorax
;
from the 0. foramino tus,

by its metathoracic concavity, not nearly so well limited, and by

the salients of the superior angles, which are not sharp, but rui

obtuse, and separated from the post-scute], not by a little fissure,

but by a wide notch. By its livery it recalls the 0. otomitus,

which is near to it, but differs in its conical, sessile abdomen,

having the first segment wide and truncate, in its great size, etc.

Eab. The hot and temperate parts of Mexico. (I caught 4 %

,

2 9 in the valley of Mexlitlan.)

C. Hinder plate of metathorax no longer margined superiorly

by sharp edge*; the superior edges blunted and effaced by

the rugosities of the latero-superior faces, which continue

over the edges down <>n to (he posterior face, and lose tinm-

selues in its concavity, instead of being separated from the

hinder face by tltc sharp edges. (Lateral angles still

existing.)

92. O. arvensis Sacss. (Fig. 1H, 16a.)—Medius, niger, grosse punc-

tata* : O. dorsali simillimus at minor; ore, macula frontali et post-

oculari scapoque subtns, rufis vet ilavis
;
pronoti margine, post-scutello,

maculis 2 metanoti abdominisque segmentis ]P-3° vel l°-4° flavo-

limbatis, 20-40 crassissime punctatis ;
primi margine utrinqne auctoet

rufo-vario, pedibus flavis, basi nigris, alls fnmosis.

9 • Clypeo valde latiore quara longiore, truncato, grosse punctato, nigro

vel rufo ; superne fascia fiava.

%. Clypeo polygonal! pnulo latiore qnam longiore, fiavo, truncato, apice

dentulis 2 distantibus instructo.

Odijn. arvensis Sauss. Rev. de Zool. XXI, 1869.

9. Total lengtb, 14, 12 mm. ; wing, 11, 5-9 mm.
% . Total length, 12, 5-9 mm. ; wing, 9-7 mm.

9. Form rather near to that of 0. Boscii, but smaller. The

abdomen a little more conical ;
the 2d segment shorter and

more coarsely punctured; its inferior border a little lamellate
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and truncate, but often appearing slightly bidentate. Thorax

widened before, retracted little or none. Post-scutel crenulate.

Metathorax very coarsely rugose; its concavity striate, but

cribrose in its superior moiety from the punctures which continue

with those of the superior face ; the latero-superior ridges blunted,

effaced ; on each side a dentiform angle at the meeting of the

lateral and inferior ridges. First abdominal segment silky,

smooth, truncate, and a little rounded at the base ; the 2d short,

densely punctured; its posterior border offering a wide depressed

zone, widened in the middle, very coarsely cribrose, as well as

the following segments ; at times a little channelled, but the

border not turned up.

Insect black. Mouth red, with a yellow spot at the base of

the mandibles; superior moiety of the clypeus yellow or red;

inner border of orbits and a spot behind each eye, red or yellow;

scape of the antennae red, with a black line above; a spot on the

front, yellow or red. Anterior border of prothorax yellow, often

followed with red; tegulae yellow or red, post-scutel and a spot

on each side of metathorax above, yellow ; segments 1-4 of the

abdomen regularly bordered with yellow ; the first having its

border on each side widened or confounded with a spot or oblique

band, yellow surrounded with red, which leave above a black

trilobed or square notch ; often of red on each side or bordered

with yellow. Legs yellow, black at the base. Wings smoky or

a little reddened with a light violet reflection.

Var. a. Clypeus red, with a yellow band on the summit.

b. No red on 1st abdominal segment,

c. Two yellow or red dots on the scutellum (Tennessee).
' d. Prothorax red, bordered with yellow (Missouri).

The crest of the post-scutel varies; sometimes finely crenulate

and continuous, sometimes dentate and notched in the middle.

% . A little smaller. Clypeus polygonal, yellow, wider than

long, truncate on its anterior border, offering a very small tooth

on each extremity of this border; its apical margin a little pro-

longed, so that the polygon is not regular, the inferior borders

forming thus a larger arc than the superior; hook of the antennae

black or ferruginous; mandibles and ornaments of the head yel-

low or orange
; a red dot on the flanks before the tegulae ; often

the posterior border of the prothorax red and a little of red about

the scutels ; latero-superior borders of the concavity of the
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metathorax very rugose, coarsely cribrose. Fifth segment often

bordered with yellow. With the male especially, the fossette of

the metathorax does not reach the lateral borders, but is sepa-

rated from them mi each side by a band hunched and cribrose with

great pits
;
the superior ridges are often quite well defined.

In this species the yellow is clear; often almost orange.

The red, the black, and the yellow are susceptible of changing

places in the varieties.

Ress. a. diff.—This species greatly recalls the 0. dorsalis and

differs from it by its clypeus ? much wider than long and more

grossly punctured; by the clypeus % wider than long, not pro-

longed at its anterior extremity, and finely bidentate ;
by its

smaller size; by its less obscure wings ;
by its metathorax less

widely concave, becoming rounded and convex on the sides of

the posterior plate, while, as with the (). dorsalis, the concavity

occupies the whole width; the % differs by the absence of pyra-

midal post-scutellar eminences formed by the superior termination

of the ridges of the metathorax, and which exist in the dorsalis

%. It has greater relationship to the 0. Boscii and Hidahji. It

differs from this last by its blunted metathoracic borders, without

salient ridges; by the border of segments 2d, 3d, which is im-

pressed, rugose, but not turned up; from the first by the scutellum

without splits; by the shorter 2d segment; the 3d and 4th more

coarsely punctured ; the 4th and 5th without any yellow border.

Hub. The United States, particularly the south. I possess

some individuals from Tennessee, some also from Kansas, from

Illinois (Kennicott), and from New York (E. Norton), 7 ?, 10 %.

93. O. amiecteiis Sacss.—Validus, niger, fulvo-pilosus, clypeo piri-

formi nave 4 maculato, apice emarginato; orl>itis partim, pronoti margins

antico, (epulis, punctis - scutelli, 2 metanoti, tibiis et tarsis, flavis

;

abdominis segmentis, 1° superne flavo, nigro-emarginato, 2!
,

'.)'' margine,

crasnisshne punctato, anguste flavo-limbato ; alis nigro-violaceis. J.

Odyn. annectens Sacss. Rev. de Zool. XXII, 1870, 59, 14. £

.

Total lengtb, 17 111111. ; wing, 15 mm.

The following description applies to an insect which seems to.

indicate a species different from 0. dorsalis, but is certainly very

embarrassing by its similarity.

9. Size and form of 0. dorsalis; the same sculpture, but not

epiite so rough. Clypeus pyriform, more prolonged than in 0.
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dorsalis; its apical margin emarginate, concave. Metathorax

perhaps a little more depressed, without any superior ridges ; its

lateral angles very pronounced*, compressed horizontally. First

abdominal segment shorter than in 0. dorsalis; the second rather

velutinous, scarcely punctate, its margin more coarsely punctate

(the punctures being rather holes), but not so- evidently canali-

culate as in 0. dorsalis.

Insect black, with fulvous, velvety hair. Apex of mandibles

and base of scape beneath, ferruginous. A spot on base of the

mandibles, an ovate mark on both sides of the clypeus, and two

others near the apex, inner orbits of the eyes and a line behind

them, two triangular maculae, forming the anterior border of

prothorax, tegulae except their base, two spots on scutellum and

two on mesothorax, yellow; 1st abdominal segment yellow above

with a trilobate black emargination; a narrow border of segments

2d, 3d of the same, yellow. Knees, tibiae, and tarsi, yellow.

Wings dark fusco-violaceous. The mandibles and palpi are

formed as in 0. dorsalis.

Hub. United States (Florida, 1 9, E. Norton).

94. O. ailiaulatiis Say.— 0. arvensi affinis, 9 gracilior, £ capite

mnjore, valde punctatus, secundo abdominis segniento dense punctato,

margine impresso, crasse punctato. Niger vel ferrugineus, mesonoto et

abdominis segmentis 3-6 nigris ; tegulis, pedibusque runs
;
pronoti et

abdominis segmentorum margine, post-scutello metanoti marginibus,

subfnreis; primo abd. segniento utiinque rufo et flavo ornato ; alis

nebulosis.— 9 . Scapo, clypeo, frontis maculis, rufis.— Variat clypei

fascia nigra, macula subalari maculisque 2 secundi segmeuti, rufis vel

fiavis.— % . Clypeo polygonal
i

; fronte, scutellis, macula subalari flavis.

Odyn. annulatus Say, Long's Sec. Exp. Append. 29 (II, 348).—Say's

Ent. (Le Conte), I, 235.

—

Sauss. Et. Vesp. I, 232.

—

Ckesson, Amer.
Ent. Trans. I, 1867, 380, 21.

Rhynchium annulatum Say, Eost. Jonrn. I, 1837, 351, 4.—Say's Ent. (Le

Conte), II, 765, 3.—Sacss. Et. Vesp. Ill, 184.

Odyn. Bairdi Sauss. Revue Zool. X, 1858, %

.

9. Total length, 15 mm.; wing, 12 mm.
% . Total length, 10 mm. ; wing, 8 mm.

• 9. Rather slender, densely and coarsely punctate. Clypeus

broadly pyriform, strigate punctate, terminating in two approxi-

mate little teeth, separated by a small lamellar edge. Thorax

subelongate. Post-scutel truncate, very tenuously crenulate.

13
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Metathorax vertically truncate ; concave, but its margins not

ridged, the edges being quite blunted by the dense punctuation.

Abdomen subcorneal, rather slender. The first segment smooth

and silky ; the second very short, densely punctate everywhere,

but its posterior margin having a broad excavated band of very

coarse punctures ; segments 3-4 very coarsely punctured.

Black; mandibles, clypeus, scape of the antenna?, a frontal

mark, and a large spot behind the eyes, rufous. Clypeus often

with a transverse black line or with three black spots in a trans-

verse line. Anterior margin of prothorax broadly, the posterior

narrowly rufous, or partly sulphur-yellow; tegulae yellow and

rufous, often a yellow spot under the wing
;
post-scutel yellow

;

lateral margins of metathorax rufous or yellow. Abdomen having

its first four segments margined with yellow ;
this color often pre-

ceded by a little of rufous. First segment black in middle
; its

sides rufous, with a yellow spot fused with the yellow band.

Second segment often adorned with two separate rufous spots.

Legs ferruginous ; coxae blackish. "Wings grayish ferruginous,

a little clouded or sometimes even with violet iridescence.

Rufous Variety.—Head rufous, except the vertex. Prothorax

and feet rufous. Scutels yellow, or rufous, tinged with yellow;

mesothorax black, with a rufous spot; metathorax rufous, marked

with yellow. First and second abdominal segments rufous,

margined with yellow; the second with two yellow maculae; 3-5

segments rufous, margined with yellow; Gth rufous. Wings

clouded (Kansas, New Mexico),

Various Varieties —This is quite a variable species, the three

colors interchanging, which gives numerous combinations. The

scape is more or less obscure above. The spots on the clypeus,

under the wing, on the second segment, are often wanting, etc.

The yellow ornaments are of a pale sulphur-yellow.

I consider, as the male of this species, specimens from Texas

and Louisiana, which last constitutes a still more rufous variety.

%. Head large, wider than high, rufous, with black vertex.

Clypeus broader than high, regularly octagonal; its anterior

margin straight, having two insensible, distant teeth at its

extremity. Mandibles, clypeus, a triangle on the forehead and

sinus of the eyes, a line on the scape, bright yellow; hook of
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the antennae and flagellum beneath rather ferruginous ;
macula;

behind the eyes, orange. Thorax shorter, more cubical. Pro-

thorax rufous margined with yellow anteriorly. Post-scutel and

angles of metathorax yellow. First abdominal segment rufous

above, surrounded with yellow; the mandible often black. Second

segment having its marginal impressed band much impressed and

broad; segments 1-5 margined with yellow. Coxae and feet

adorned with yellow (Louisiana).

Texan Variety.—Prothorax, scutels, metathorax, feet, segments

1, 2 of the abdomen, rufous. Disk of mesothorax rufous on each

side. Border of prothorax, a dot under the wing, two spots on

the tegulae, scutel, post-scutel, edges of segments 1-6, bright

yellow ; the first segment having on each side a yellow spot

smelted with the marginal fascia (Texas).

Mexican Variety ?.—Smaller. Length, 13 mm. ; wing, 10.5 mm.

9. Black; mandibles, scape of the antennas, forehead and the

parts behind the eyes, prothorax, a lateral spot, tegulae, two

maculae on disk of mesothorax, scutel, feet, and coxae, rufous.

Post-scutel yellow. Angles of metathorax rufous and yellow

;

abdomen rufous ; first and second segment with a black portion

in the middle and at base; all the segments margined with

yellow; the first band fused on each side with a lateral square

yellow spot, and the 2d segment having on each side a yellow

spot, either free tfr confounded with the margin. Anus yellow.

Wings washed with fuscous, with a golden, rather violet reflec-

tion; the radius ferruginous. The metathorax, although forming

two lateral angles, is not toothed; the superior part of its poste-

rior face is not margined on each side by an oblique ridge.

Var. Of course the ferruginous varies into yellow and vice

versa, and the black is more or less developed.

Bess. a. dif. This species resembles 0. arvensis, but it is

more slender 2; the male has also a more transverse, very regular

polygonal clypeus, while in arvensis it is more prolonged at its

extremity ; in the female, the clypeus is on the contrary narrower

than in arvensis. The post-scutel is not as strongly but quite

delicately crenulate. The metathorax is not so sharp, and it has

altogether another appearance. It approaches quite closely to

pratensis, has the same look, but differs: by its 2d abd. segment

not smooth, but densely and strongly punctured throughout; by
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its rather bidentate metathorax ;
by its clypeus 9 flattened, not

so convex, % shorter, not more prolonged below than above.

In the Mexican variety, the form is much as in 0. Cordovse,

but it is larger; the clypeus 9 a little produced at its apical cud;

head and thorax very coarsely shagreened ;
the second segment

of the abdomen shorter, its margin having its coarsely punctured

band impressed and widened in the middle.—This var. differs

from O.'formosus by its larger size, its clypeus more prolonged

at tip, metathorax not bidentate, and darker wings; from <).

Hidalgi and Iturbidi by its smaller size and metathorax not

acutely margined superiorly.

Hab. The prairies from Missouri to Texas and New Mexico.

Mexican Cordillera (the variety) 5 ?, 2 V

05. O. crypticus Say.—Rufus ; abdoniine flavo-trifasciato ; alis in-

fuscatis.

Odyn. crypticas Say, West. Quarterly Reporter, II, 1, 1823, 80.—Say's

Entora. (Le Conte), I, 1G8.

Jihygchium crypticum Say, Bost. Journ. I, 1837, 384, 3.—Say's Entoin.

(Le Coxte), 7G5, 3.—Sauss. Et. Vespid. Ill, 184.

Total length, 5 lines.

Body rufous, much punctured; vertex and origin of the

antennae, black; antenna? dusky at tip; thorax with a black spot

before the middle ; scntel bilobate, with a longitudinal, deeply

impressed line ;
metathorax concave ;

wings dusky, paler at tip;

tergum with three yellow bands, the anterior one smallest and

subconcealed.

Hab. Arkansas.

This is most likely a pale variety of 0. annulatus.

96. O. siilfincus SArss. (Fig. IS, 18a.)— 9 0. arvensi simillimns, at

metanato minna excavato ; niger, sulfureo-multipictus ;
ore, clypeo et

facie snlfureis; oculis fiavo-, supra rufo-marginatis ;
antennis fuscis,

scapo rnfo; pronoto flavo, angulis posticis mfis ;
scutello flavo-bhnacu-

lato ; post-scutello, te^ulis macalis pleurarum et metanoti angulis,

sulfnreis, abdomine sulfareo, se^mentis 1°, 2° basi et in medio nigro-

signatis
;
pedibus ferrugineo etsulfureo pictis ; alis ferrugineo-griseis. J .

Odyn. suffureus Sauss. Revue de Zool. X, 1858, 170, 9

.

Total length, 12 mm. ; wing, 9 mm.
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Thorax much shagrcened
;

post-seutel finely crenulate. Meta-

thorax forming two lateral angles, its excavation only occupying

the middle, rounded, strigose ; the rest shagreened, strongly

punctured, rounded, without sharp edges. Abdomen conical,

scarcely contracted at base, truncate anteriorly, but without a

sharp ridge, rounded at base. Second segment densely punc-

tured- its margin having a wide impressed band, cribrose with

coarse punctures; the following segments similarly cribrose.

Black: mandibles, clypeus, forehead, and orbits, sulphur-yel-

low; the upper part of orbits black or brown-rufous; frontal sulci

black. Antennae blackish; the first segment yellowish or rufous

obscure above. Pronotum widely marginate with yellow
;

its

posterior angles rufous or black; a spot and various marks under

the wing, tegulae, two spots on the scutel and sides of metathorax,

yellow. Abdomen almost wholly sulphur-yellow ; the base of

first segment black or brown on its anterior face, with a black

pyriform notch on the superior face ; the 2d having at its base a

black macula, constricted in the middle ; the following segments

twice notched with black or brown. The coarse punctures of the

margins having their ground-color brown. Anus ferruginous or

yellow. Feet yellow and ferruginous. Wings tinged with ferru-

ginous, cloudy at the apex.— ?. Clypeus broad, pyriform, wider

than long, its apex a little produced, truncate, biangulate.

Var. The black part of the body brown or rufous.

Probable Variety.—The yellow ornaments not so much ex-

tended; segments 1, 2 black, with a wide sulphur margin, widened

on the sides ; the 2d with two lateral triangular maculae, as in

0. blandus.

Bess. a. cliff.—It has quite the form of 0. arvensis ; the meta-

thorax is a little more flattened, principally on the sides of the

excavation, which is a little narrower. It differs from 0. civgu-

latus in its livery ; these species are much the same in their forms.

—It differs from 0. pratensis by its biangulate metathorax. In

the livery it resembles 0. blandvs, but is very distinct by its not

angulate metathorax, its not crenulate post-scutel, its smaller and

strongly punctured first abdominal segment, its narrower clypeus

and its small size.

Hab. California (? Berton).
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9T. O. forniOSJJS Sauss.— 0. Cordovce conformis, at metathorace dis-

tincte bidentato; abdomine magis conico ; niger, inandibulis, clypeo,

scapo, capitis maculis, fulvi.s
;
pronoto, tegulis, macula subalari, maculis

2 scutelli, post-scutello, metanoti angulis, -abdominis segmentoruua

marginibus (priini limbo utrinque cum fascia obliqua conjuncta), pedi-

busque, flavis vel aurantio-vaiiis ; alis subferrugineis, apice griseis.

Odyn. formosus Sauss. Rev. de Zool. XXII, 1870, 59, 15, £.

Total length, 10 mm. ; wing, 8 mm.

£. Size and form nearly as in 0. Curdovse, but the metathorax

has its angles on each side produced into a distinct tooth ; the

cavity not at all limited, not margined superiorly on each side

by a little oblique ridge; the abdomen quite conical, the first

segment as broad as the second, and more sharply truncate at

base ; the punctured marginal band of the 2d segment decidedly

impressed, a little widened in the middle.

Black ; mandibles and feet rufous or orange. Clypeus, frontal,

ocular and post-ocular maculae, yellow or rufous. Antennas

black; scape yellow, a little obscure above. Prothorax, a spot

under the wing, tegula;, two spots on the scutel, post-scutel,

angles of metathorax, and margin of all the abdominal segments,

yellow or rather orange ; the fascia' wide
; that of the first seg-

ment fusing' into two oblique lateral bands, which make nearly

an anterior interrupted fascia, sometimes rufous. Anus rufous

or yellow. Wings rather ferruginous; the apex clouded.

Var. A. black spot on the posterior angles of prothorax.—

A

yellow fascia on scutel.

Bess. a. diff.—This docs not seem to be a variety of 0. Cor-

dovse. It has the same livery as O. Boscii, turpi*, molestus,

but a quite differently shaped metathorax; it is also smaller and

more slender, nearly one-half smaller than the first. It resembles

( ). sulfureus, but its livery is not so rich nor so pale ; the clypeus

is not so much produced, the size smaller. It is allied closely

also to 0. annulaius, although smaller and with a metathorax

not so much flattened behind. Comp. also 0. annulatus (Mexi-

can variety).

Hab. The temperate parts of Mexico. Oriental Cordillera 4

9 (Sumichrast).

98. O. spectaliilis Sauss.—Niger, gracilis ; capite, thorace abdomi-

nisque Begmentorum 21—

5

1 margine dense punctatis ; metanoto rotun-

dato, utrinque valde augulato ; abdomine subconico ; clypeo, antennis
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basi, capitis inaculis, thoracis margine antico late, macula subalari

tegulfs, scutellis, metathorace utrinque, abdominis segraentorum mar-
ginibus, auo pedibusque, navo-aurautiis, fascia 1' seguieuti utrinque

aucta J .

Odyn. spectabilis Sauss. Revue de Zool. XXII, 1S70, GO, lfj, 9 .

Total length, 9 mm. ; wings, 7 mm.

Slender. Head and thorax rather coarsely and densely sha-

greened. Thorax square. Post-scutel crenulate, metathorax

rather flattened behind, forming on each side a strong, acute

angle looking outward, which makes the posterior part of thorax

square, the middle of the hinder face a little excavated, rather

rugose, but the cavity not margined ; the rest quite rugosely

punctured, reticulate. Abdomen nearly conical, smooth, silky;

the 2d segment finely punctured, but its margin and those follow-

ing strongly punctured.

Black. Antennae black-ferruginous, with the first three joints

ferruginous. Mandibles rufous. Clypeus, a frontal triangle, an

ocular and post-ocular large macula, prothorax anteriorly, spot

under the wing, tegulae, scutel, post-scutel, angles of mesothorax

and margin of all the abdominal segments, yellow, rather orange
;

the yellow margin of 1st segment fused with two. large, lateral

angular yellow maculae ; anus, feet, even the coxae, orange-yellow.

Wings washed with ferruginous; the radial cell cloudy.

9 . Clypeus wide, rather lozenge-shaped, with its apex truncate,

biangulate.

Var. The last abdominal segments rufous.

Bess. a. cliff.—Recalls the 0. bacuensis by its appearance, but

is very distinct by its broad clypeus 9, its crenulate post-scutel,

angulate metathorax, and conical abdomen, etc. From 0. cubemis

and allies it differs by its more slender form and metathorax with-

out acute superior edges.—From 0. formosus, by a larger size

and less slender form. If it was not as small again, it would

agree perfectly with the description of 0. apicalis Cress. It

may be a small variety of this ?

Iiab. Cuba (1 9, Dr. Gundlach).

99. O. apicalis Cresson.—Nig^r; clypeo, mandibulis, fascia frontali,

antennis basi, pronoto, tegulis, macula subalari, scutellis, metathorace

utrinque
;

pedib.is abdominisque segmentorum 1-3 margine, fiavis
;
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prinio segmeuto superne flavo. disco nigro ; segmeutis 4-6 rufis ; alis

fusco-hyalinis.

Odyn. apicalis Cresson, Philad. Eut. Proc. IV, 1865, 161.

J. Total length, 6 lines; expanse of wings, 10 lines.

£. Total length, 4.5 lines ; expanse of wings, 7.5 lines.

?. Opaque-black. Head and thorax deeply and closely punc-

tured, the former broader than the thorax, rather short; a broad

transverse band on the front, filling up the sinus of the eyes and

deeply indicated above the insertion of each antenna
; the broad

posterior orbit and the clypeus, yellow, sometimes strongly tinged

with ferruginous, sometimes yellowish at the base; clypeus

depressed, rhoinboidal, the extreme tip truncate. Antennae

black, the two basal joints ferruginous. Thorax: prothorax yel-

low above, tipped with dull ferruginous just before the tegulae

;

pleura somewhat sericeous, with a large, rounded yellow spot

beneath the tegulae; scutellum with two large, quadrate, yellowish

marks, nearly confluent; post-scutellum yellowish; metathorax

finely and transversely striated, deeply excavated on the disk,

with a large yellowish mark on each side, covering the lateral

angles, which are rather prominent and obtuse; tegulae yellowish,

with a ferruginous dot on the middle. Abdomen ovate, basal

segment nearly equal in width to the second; remaining segments

gradually tapering to the tip, and more deeply and densely punc-

tured than the basal segments; first segments rounded at base

without suture or carina, the apical margin confluent, with a

large angular mark on each lateral margin, yellowish; apical

margin of the second and third segments (broader on the second

segment), yellow; that on the third somewhat tinged with ferru-

ginous; remaining segments, above and beneath, dull ferruginous;

beneath, the apical margins of the second and third segments are

narrowly yellowish, more or less sinuate on each side anteriorly.

%. Smaller, the markings of the face tinged with ferruginous;

the basal joint of the antennas yellow within, with a black line

above, the apical joint ferruginous and hooked; the yellow of

the prothorax not continued all the way to the tegulae, being

interrupted with black; fourth segment of abdomen black, with

the apical margin above and beneath, "narrowly yellowish
;

remaining segments obscure yellowish-ferruginous, more or less

dusky at base ; beneath, the second segment with a yellow spot
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on each side of the middle. Legs yellowish ; the femora except

tips beneath, the tibia? beneath, and most of the tarsi, pale ferru-

ginous. Wings subhyaline, faintly tinged with fuscous ; honey-

yellow along the costa, with the marginal cell almost entirely

fuscous.

Hess. a. diff.—Allied to 0. cubensis, by its livery, but the face

is much broader, and the basal segment of the abdomen is

differently marked, rounded anteriorly, not truncate, with a sharp

edge. It differs also by its hooked antennae, in the male.

I do not know this Odynerus, which seems most closely allied

to 0. spectabilis, but much larger. Compare this species.

Hab. Cuba (Mus. of the Am. Ent. Soc, Philadelphia).

2. Posterior plate of melathorax orbicular or more or less

rounded, not forming on each side a distinct dentiform

angle. 1 (Thorax rather attenuate posteriorly, al>clomcn

conical or ovate-conical.)

A. Posterior plate of metathorax still margined with a sharp

edge, salient in its superior part, and forming on each side

of the summit a tooth or elevation, separatedfrom the post-

scutel by a fissure (sometimes very small).

a. The concavity deep, excavated, with salient ridges. Abdomen conical; its

base sharply truncate.

lOO. O. t?ll*pis Sauss.—Niger, thorace crassissime punctato ; clypeo

lato, piriformi; metanoto attenuate), extus rugosissinio, postice in fove-

olam ovalem valde excavato, lsevi, hand biangulato, sed canthis arcuatis

acutis marginato, nonnunquam supia paeiie dentem post-scutellarein

efficientibus ; abd. 2' segmenti margine punctato sed baud impresso
;

clypeo summo maculis 2 vel fascia, orbitarum marginibns parti m,

macula frontali, scapo subtns, pronoti et abd. segmentorura l'-4' margine,

macula subalari, tegulis, scutelli et metanoti maculis 2, post-scutello

pedibusque, aurantiacis ; alis ferrugineo-fnsco nebulosis.

Odijn. ttifpis Sauss. Revue, Zool. XXII, 1870, 60, 17, 9.

Total length, 13 mm. ; wing, 11 mm.

1 Sometimes there is still an indication of two angles or eveii a small

tooth (0. foraminatus, 0. leucomelas), in the species in which the poste-

rior plate of metathorax is more or less angulate.
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9. Insect very coarsely punctured, recalling the 0. Boscii, but

more coarsely cribrose and more retracted on the meta.thorax.

Clypeus pyriform, wide, punctured, rather wider than long.

Post-scutel feebly crenulate. Concavity of the nietathorax occu-

pying all its width, rounded, notably wider than high, excavated,

finely striate and smooth as Jar as Ute borders; these are

extremely trenchant, but not forming spiniform lateral angles;

ill S3 ridges above all very salient on the summit, where they

often terminate in a dentiform or lamellar salient, separated from

the post-scutel by a strong notch. The external lateral surfaces

of the metathorax very rugose. Abdomen conical truncate, at

the base having a sharp ridge; the border of the second and fol-

lowing segments quite strongly punctured; but that of the 2d

not sensibly depressed.

Insect black, clothed with tawny hair. Mandibles and at times

the end of clypeus, red. Two spots or an arc at the summit of

clypeus, a spot on the front, another behind each eye, and the

inner bordering of the orbits, as well as a line on the scape of the

antennas, yellow. Border of the prothorax, a spot under the

wing, tegulas, two spots on the scutel, two others on the summit

of the metathorax and post-scutel, yellow ; segments 1-4 of the

abdomen bordered with the same color; the first border widened

on the sides; legs yellow, the base black. Wings transparent,

washed with brown-ferruginous. The yellow of the ornaments is

almost orange; it often passes, without doubt, into red.

Var. One specimen has its ridges blunted at the beginning or

where the lateral angles would be, if they existed, but their

summit always forms a trenchant prominence.

% . Unknown.

Bess. a. diff.—This species is allied to the 0. Boscii, arvensis,

Hidalgi, by the distribution of the colors. It has like the 0.

Boscii the scutel spotted with yellow, and like the other species

the post-scutel yellow. But it is distinguished clearly from these

species: 1st, by its retracted metathorax, not laterally bidentate,

in consequence of the rounded posterior plate (not squarely cut),

of which, however, the ridges are very sharp and quite arcuate

(and not more or less straight or oblique as in the species cited);

•id, by the border of the 2d segment, which, although puuetured,

is not depressed, and less reflexed.
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From other allied species with similar livery, or adorned with

red, it always differs by its very sharp metathoracic ridges. (See

especially the 0. molestus*)

The great number of these species all having similar livery

renders their distinction very difficult, so that one needs to be

familiar with the details of the forms, above all with those of the

metathorax, which furnish certain very distinctive characters.

Hab. The United States. 2 2 taken in Tennessee. Sent by

E. Fr. Falconnet.

lOl. O. Megaera Lepel.—Niger, valde pnnctatus ; metanoti foveola

rotundata, striata, utrinque ineruri, sed cauthis elevatis acutissimis mar-

ginata ; his supra in dentes 2 excurrentibus, a post-scutello per fissuram

sejunctis ; macula frontali et post-oculari, prouoti et abdominis segineu-

torum I s
,
2' margine, primi utrinque aucto, macula subalari et post-

scutello, luteis ; alis fuseo-cyaneis.— J. Clypeo piriformi nigra, fascia

arcuata, vel maculis 2 luteis.— £. Clypeo lato, albido, margine trun-

cate, atro ; scapo fascia albida.

Odijn. Megcera Lepel. St. Farg. Hymen. II, G36, 21 (1841).—Sadss. Et.

Vespid. I, 181, 74; pi. xvii, fig. 11, J
1

; III, 232.

<j> • Total length, 15 mm. ; wing, 12 mm.

% . Total length, 11 mm. ; wing, 9 mm.

9. Clypeus pyriform, longer than wide, cribrose with coarse

points, terminated by a very small border, at times smooth and

lamellate, and appearing a little bidentate. Thorax retracted

on the metathorax. Head and thorax densely cribrose. Post-

scutel truncate, offering a subcrenulate ridge. Metathorax

rugose, having its lateral ridges blunted ; its posterior plate

concave, striate, and a little punctured on its borders ; form

rounded, but wider than long
; bordered with sharp ridges, but

not forming any lateral spiniform angles.

These ridges a little crenulate ; their summit separated from

the post-scutel by a narrow fissure. Abdomen densely punctured,

abruptly truncate: at its base a sharp ridge; the border of the 2d

and the following segments very coarsely cribrose, but the border

of the 2d without any depressed zone.

Insect black, clothed with a grayish pile. A spot on the

1 The ornaments are too yellow on this figure in a -number of the

copies of this work.
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mandibles, an arc or two spots on the summit of the clypeus, a

dot on the front and another behind each eye, the border (retracted

in the middle) of pronotum, a spot under the wing, post-scutel,

often a dot at the wing scale, and the border of the first two

segments of the abdomen, of a whitish-yellow; the border of the

first segment widened on the sides; often tri-emarginate. Wings

of a brown-violet; tarsi brownish.

Var. a. Beneath the scape a ferruginous or whitish line; the

•3d abdominal segment adorned with a whitish edging.

b. Clypeus and antenna? wholly black.

c. Tibia' marked with white on their outer border (Illinois).

% . Smaller. Clypeus polygonal, slightly prolonged at the end

and truncate, subbidentate, its color whitish, with the inferior

borders black; hook of the antenna? great; on the scape a white

line. Metathoracic ridges salient on the summit, terminated

behind the post-scutel by a more elevated pyramidal tooth.

Var. The ornaments passing into sulphur-yellow.

Bess. a. cliff.—This Odynerus is easily recognized by its whitish

ornaments. In likeness it resembles :

—

1. The 0. bidens and the Monobia i-dens, from which it is

distinguished easily by its small size, by the absence of later. 1

teeth on the metathorax, by the cribrose thorax, and the rugose

metathorax, etc.

2. The 0. i-sectus, from which it separates itself by its livery

and its quite differently formed metathorax.

3. The 0. leucomelas, from which it differs by the livery of

its abdomen, by the whitish band of its 1st segment, widened on

the sides, by its abdomen truncate, with a sharp ridge at the base;

by its metathorax with elevated borders; by its violet wings.

4. The Ancistrocerus albophaleralus ; from which it differs by

its lively and by the absence of a suture on the first abdominal

segment.

In the distribution of colors it approaches the 0. foraminatus

and allies.

Bab. The United States. Carolina, Tennessee, Illinois (Kcn«

nicott), Florida (Norton), 8 ?, 11 %.
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b. Posterior plate of metathorax less excavated; its marginal edges but slightly

salient, although still sharp. Abdomen ovate-conical, slightly attenuated

at base.

102. O. foramanatlis Sauss.—Niger, confertim pimctatus; metanoti

rugosi foveola rotundata, striata, utrinque inerrai, marginibus rotun-

datis, hand acutis, snperne tantum in dentem verticalem excurrentibus,

a post-scutello perfissnram sejunctnm; macula frontali et post-ocnlari,

linea in scapo, pronoti et abdominis segmentorum marginibus, tegulis,

post-scutello, macula subalari, tibiis tarsisque, sulfnreis ; alis diaphanis

fnsceseentibus.— 2- Clypeo piriformi, biangulato, uigro, supra fascia

arcuata flava.— £ . Clypeo polygonali, vix emarginato, flavo.

9- Total length, 13 mm. ; wing, 11 mm.

% . Total length, 11 mm. ; wing, 10 mm.

Odyn.forarninatns Sauss. Et. Vespid. I, 180, 73, $' (1852) ; III, 232.

Odyn. rugosus Sauss. Ibid. I, 179, 72, % (1852).

9. Smaller than the 0. Megsera. Clypeus pyriform, longer

than wide, strongly punctured, terminated by a little straight

border, the angles of which are formed like two little teeth.

Thorax having almost the same form as in the 0. Megsera,

although a little narrower; the head and the thorax strongly

punctured. Post-scutel finely crenulate. Metathorax rugose

;

its concavity striate, rounded, being scarcely bordered, but its

borders blunted by punctures which are continued with those of

the superior face of the metathorax; one sees, however, the

superior ridges slightly defined on each side ; all on the summit

forming a little vertical and sharp tooth placed on each side

behind the post-scutel and separated from this last by a fissure.

Lateral faces of metathorax finely rugose, becoming coarser

toward the posterior border. Abdomen densely punctured, not

being conical as in the preceding species, but rather ovalo-conic,

widening slightly as far as the extremity, or as far as the middle

of 2d segment; the first segment rounded, though truncate; a

little widened behind. The border of 2d and the following seg-

ments very coarsely punctured; that of the 2d a little depressed,

but not offering a clearly defined impressed zone ; the punctures

gradually augmenting in size ; the following segments cribrose

with great pits.

1 Enatum. Line 7th from the bottom, in place of: e'eusson, read: post-

e'eusson.
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Insect black, clothed with a brownish or grayish pile. A spot

on the summit of the mandibles, an arcuate band or two spots on

the summit of clypeus, a spot on the front, another behind each

eye, a line on the scape of antennae, a narrow line on the anterior

border of prothorax, tegulse, a spot under the wing, post-scutel,

knees, tibiae, and tarsi, yellow. The first four or five segments

of the abdomen regularly bordered with yellow ; the border of

the first confounded on each side with a spot or an oblique lateral

line. Wings transparent, smoky, with some violet reflections;

nervures brown. A red or brown dot on the wing scales. (The

wings are at times slightly ferruginous.) The last article of the

tarsi at times brown.

Var. a. Two yellow dots on the superior faces of metathorax.

placed on each side of the post-scutel (Tennessee).

6. Often two yellow dots on the scutel and the lateral spots

of the first segment lengthened, oblique (Illinois).

%. Smaller. Clypeus yellow, polygonal, as long as wide,

terminated by a slightly concave border, appearing bidentate if

looked at beneath. A yellow line on the mandibles. Hook of

the antennae ferruginous beneath. Last article of tarsi often

black. The intermediate thighs often varied with yellow.

Var. Frontal and post-ocular spots almost nothing. Border-

ings of the abdomen very narrow. Wings hyaline. In the two

sexes the superior teeth of the mctathoracic ridges are often but

little developed, indistinct, or even wanting. One also remarks

variations in the punctuation of the border of the concavity of

the metathorax. The extremity of the clypeus is often hollowed

by a fossette which gives it the appearance of being notched and

bidentate-.

Bess. a. diff.—This species has the same distribution of colors

as the 0. Megaera, but its ornaments are of a lively yellow and

not whitish. Besides, the abdomen is less conical; the clypeus

9 has its angles more salient and the metathorax is not bounded

by distinct and trenchant ridges without. The two superior

teeth of the metathorax are as strong as they are well developed.

T7ie icings are less obscure.

The 0. foraminatus somewhat recalls also the Ancistrocerus

campestris.

Finally, it resembles in so striking" a manner the 0. trilobus

Fabr., that one will be tempted to take it for an American variety



ODYNERUS. 287

of this species so common in Asia and Africa; but the clypeus

is always wider, the abdomen is less coarsely and more densely

punctured, the first abdominal segment does not offer the spot

trilobate with black peculiar to this species, and the border of

the 2d segment is more coarsely cribrose.

Hab. The United States, from Tennessee as far as Canada.

Tennessee (E. Fr. Falconnet), Illinois (Walsh. Kennicott), New
York (E. Norton), Pennsylvania (Rathvon, Haldeman), Connec-

ticut (E. Norton), Wisconsin. 17 9, 20 %.

1©3. O. leucomelas Sahss. (Fig. 19, 19a.)—Niger, punctatus,cine-

reo-hirtus; thorace posticeattenuato ; abdomine ovato-conico ; inetanoti

foveola sat planata, striata, utrinque subangulata, marginibus superis

tenuiter acutis, rectis, supra in denteui acutum terrninatis, a post-scu-

tello perfissuram sejunctnm; clypei 9 maculis 2 vel fascia, puncto fron-

tali et post-oculari, pronoti et abdominis segmentorum liinbo anguste,

post-scntello, tegulis tibiisque extns, albidis ; alis subhyalinis.— % . Cly-

peo bidentato, ore, antennarum scapo subtus pedibusque partiui, sul-

fureis.

Odi/n. hucomelas Sauss. Et. Vespid. Ill, 225,' 131 (1854).

o Total length, 14 mm. ; wing, 10 mm.
% . Total length, 9 riim. ; wing, 7.5 mm.

9 . A little larger than the 0. foraminatus, but the abdomen

is a little more ovate-conic, the first segment a little narrower,

Clypeus pyriform or rounded, strongly punctured, terminated by

a very little biangulate border. The whole insect finely punc-

tured ; thorax slightly depressed, widened in the middle, retracted

behind
;
post-scutel finely crenulate. Truncation of metathorax

occupying its whole width, but the posterior plate slightly

concave, quite flat, in form angulate-rounded, equally striate

throughout, forming on each side a rounded angle, at times slightly

salient in the form of a tooth. Latero-superior ridges straight,

fine and trenchant, although very little salient, each terminated

superiorly by a sharp tooth, directed upward, and separated from

the post-scutel by a narrow fissure. Abdomen quite ovate,

especially among the males ; the 2d and following segments

quite strongly punctured on the border.

Insect black, clothed with a grayish pile. A spot on the

1 In the description of this species, all that whiih treats of the tborax

is omitted. Anotber of tbe numberless negligences of tbe printer 1
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summit of the mandibles, two on the summit of the clypeus, a

dot on the front, another behind each eye, a narrow border on

the prothorax, wing scales, a dot under the wing, post-scutel, a

quite regular narrow bordering of the segments of the abdomen,

and 2d and 3d tibia? without, whitish. Tarsi and knees ferrugi-

nous. Antenna} wholly black. "Wings transparent, or subsmoky;

a brown spot on the wing scale.

Var. a. Clypeus ornamented with a whitish arcuate band on

amruit. The bordering of the first segment mingled with a

white lateral clot.

b. The last segments without border.

c. No spots under the wing.

%. Clypeus bidentate, yellow; labrum, mandibles, the frontal

spot, a line on the scape of the antenna, the hook of antenna?,

tibia?, tarsi, intermediate thighs beneath, and coxa? 2, 3, yellow.

No spots under the wing.

Bess. a. cliff—This species resembles above all— 1st the 0.

foraminatus, from which it is distinguished by its less concave

metathorax, the concavity less rugose, having the superior ridges

straight and pronounced, its antenna? black, its ornaments white,

etc.— 2d, from the Ancistrocerus albophaleratus, which is almost

identical in form and livery, but from which it is clearly distin-

guished by the absence of the suture on the first abdominal seg-

ment, and which has the scutel spotted with whitish, with the

post-scutel black.—3d, from the 0. Megxra, which has the

posterior plate of the metathorax much more concave, and of a

rounded not angnlate form, the wiugs' black, and only two whitish

bauds on the abdomen.

Eab. The northern United States. Connecticut (E. Norton),

Illinois (Kennicott), 3 9,1$. (1 9 from Fort Tejon. Latit.

35°, longit. 119°; altit. 4600 feet.)

Observation.—This species, so very near by the form and liven-

to the Ancistrocerus albophaleratics, approaches very much also

in the form of the metathorax to the Ancistrocerus group of the

species cited. One would say that these two species issue from

the same stock, of which the form of the 1st abdominal segment

is bifurcate, while the livery has continued the same.
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104. ©. lilasfld&SS Sauss.—Niger, nitidus, dense punctatns ; metathorace

inermi, rotundato ; abdoniine ovato-conico; antice truucato, sessili;

corpore sulfureo-ruultipicto; abdominis segnientis 1-5 sulfureo-linibatis,

lO et 20 insuper utrinque fascia trigonali sulfurea (vel fascia antica

interrupta)
;
pedibus llavis ; alis subhyalinis.— £> . Clypeo et orbitis

partini flavis.

Odyn. blandus Sauss. Revue et Mag. de Zool. XXII,1S70, 105, 27, J

.

Total lengtb, 9 mm. ; wing, 7 mm.

9. Clypeus pyriform, flattened, rather strigose, truncate at tip

and rather rounded. Head and thorax densely punctate
;
post-

scutel quite shortly truncate, quite linear, transverse, but rounded,

not crested ; its hinder face rather oblique, punctured ; this form

being the transition to the Stenodynerus. Metathorax small,

short, and rounded, not angulate, shallowly punctured; its

excavation strigose, not sharply margined, except superiorly,

where it forms a little ridge or tooth behind the post-scutel.

Abdomen ovate-conical ; the first segment not quite as wide as

the second, scarcely truncate anteriorly, but without a sharp ridge,

sessile
; its superior face slightly depressed, as punctate as the

thorax; 2d segment densely punctate, but not quite as strongly,

its hinder margin more strongly so, and densely punctured,

slightly and widely depressed; the following punctured.

Black, shining; a line on the mandibles, clypeus, inner orbits,

frontal spot, a line behind the eyes, the scape beneath, a wide,

but interrupted anterior margin of prothorax, a spot under the

wing, tegulse, a dot on mesothorax before the scutel, post-scutel

above, and sides of metathorax, sulphur-yellow. All the segments

of the abdomen margined with sulphur-yellow. The first, in addi-

tion, with two oblique yellow bands or macula?, fused wTiththe yel-

low bordering laterally ; the 2d adorned on each side with a large

triangular macula, forming a wide interrupted fascia beneath
;

this segment has similar yellow ornaments. Anus black. Feet

yellow ; coxae black ; the 2d and 3d pair margined with yellow

and spotted at tip. Wings subhyaline, nerves brown.

Var. 9 . Clypeus with a central black spot.

Bess. a. diff.—In its rather stubbed form it recalls the form

of 0. Gatskillemis, but its abdomen is still more sessile, more

truncate anteriorly, and more square. By its rich livery it recalls

0. sidfureus, but is very distinct from it by its non-angulate

19
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metathorax, more slender form, etc. This is rather an interme-

diate type between Division Odynerus and Stenodynerus, by the

quite linear form of its post-scutel, not flattened above and ridged

posteriorly; and by its abdomen, although sessile and truncate

at base, having the 1st segment more punctured than the 2d at

base.

Hab. California (E. Norton).

IJ. Posterior plate, of metathorax no longer margined with sharp

ridges, but having its edges blunted by the rugosities or the

punctures (or not rugose); and the summit of the ridges no

longer forming post-scutellar teeth, although still separated

from the post-scutel by a groove.

a. Posterior plate of metathorax much excavated, margined with salient, blunt,

and rouyh edges. Abdomen conical, its ba^e sharply truncate.

105. O. molestus Sauss.-—Niger, tomento cinereo hirsutus ; thorace

nitido grosse punctate- ; metanoto perrugoso, baud bideutato, foveolse

striatae marginibus prominulis sed perrugosis, Laud acutis ; abdoiuine

conico, segmentorum 2-5 margine percrasse cribratis; macula frontal i

et post-oculari, prouoti et abdominis segmentorum I s—4' limbo, macula

subalari, tegulis, scutelli maculis 2, post-scutello, metauoti summi

punctis 2 pedibusque, flavis.— £ . Clypeo latiore quam longiore, flavo,

"valde puWfato, autice attenuate, truncato; mandibulis, oculorum

margine intus, scapo subtus, llavis.— J ?.

OJyn. molestus Sauss. Revue et Mag. de Zool. XXII, 1870, 61, 19, % .

Total length, 11 mm. ; wing, 9 mm.

%. Size and appearance of the 0. arvensis, bnt the thorax

shining and more coarsely eribro>e with more separated punctures.

Post-scutel crenulate. Metathorax but little retracted, very

rugose; its posterior face not bidentate, strongly excavated, the

borders very salient, but not at all trenchant; being on the

contrary blunted, rounded by very coarse punctures. At times the

borders are a little channelled because of these punctures; their

summit is separated from the post-scutel by a fissure, but does not

form any salient angles. Abdomen conical, having the same form

as the 0. arvensis; the first segment truncate, having a sharp

angle; the 2d very short, its posterior border impressed and very

coarsely cribrose, as are also the following segments.



ODYNERUS. 291

Insect black, bristling with grayish hair (among fresh specimens

the abdomen is almost velvety). A spot on the front, another

little one behind each eye, anterior border of prothorax, tegulae,

a spot beneath the wing, two on the scutel, post-scutel, and a

spot on each side of this on the summit of metathorax, yellow or

a little red. The first two segments of the abdomen bordered

with yellow; the border of the first joined on each side with an

oblique red or yellow spot; the segments ( 9 3-4), % 3-5 bordered

with a fine yellow edging. Legs yellow, at the base black.

Wings transparent, a little smoky; nervures brown. Wing scales

spotted with red or brown.

%. Clypeus yellow, strongly punctured, wider than long; its

inferior extremity slightly prolonged and truncate in middle.

Mandibles, scape of antennae beneath, inner border of orbits, and

femora above, yellow. Hook of the antennas ferruginous.

Bess. a. cliff'.—This resembles divers species, particularly the

0. arvensis % , but the clypeus is much more coarsely punctured,

wider in proportion, with the extremity narrower and not biden-

tate. It differs from others : from 0. arvensis, Boscii, Hidalqi,

and Iturbidi by its metathorax, which is not bidentate and very

much more excavated.—It is easily distinguished from the 0.

foraminatus & by the form of its clypeus, by its more coarsety

punctured thorax, by the metathorax surrounded by more salient

borders, and very much more rugose, not forming behind the

post-scutel the two little separating teeth; by the two yellow

spots of the scutel ; by its very conical abdomen, truncate at its

base, writh a sharp ridge. But it offers an appearance wholly

similar to the 0. turpis; the same size, the same form, the same

livery, so far that one would readily take it for the male of that

species. However, it differs from it essentially by the borders of

its metathorax, which are blunted, rugose, and not at all tren-

chant, while in the species of this group the ridges are in general

more trenchant at the summit among the males than in the

females. Yet the resemblance is such between these two in-

sects that I remain in doubt if they are not the two sexes of the

same species, the rather that with the 0. turpis (?) the ridges

are often blunted toward the base.

Bab. The "United States. 2 % from Tennessee.
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b. Posterior plate of metathorax more flattened ; its margins rounded

and punctured.

* Abdomen conical, principally among thefemales.

106. O. pratensis Sauss.—Pallide-ferrugineus, citrino multipictus ;

thorace polito, grosse et sparse punctato ; rnetanoto rotundato, dense

punctato, velutino, utrinque inermi, superne cantbis nnllis, foveola

striata mhmta orbiculari ; abdornine conieo, seginentorum 2'-5' 9»
2'-6 ! % margiue punctis fuscis crassis sparse cribrato; clypeo paulo

latiore quam lougiore, truucato; antenuis basi aurantiis, in dimidio

terminali superne nigris vel fuscis ; abdominis segmentoruni 1', 2' fascia

margin all citrina utrinque dilatata.

Odyn. pratensis Sauss. Revue et Mag. de Zool. XXII, 1870, 61, 20. 9 % .

9 . Total lengtb, 15 rum. ; wing, 11 mm.
$ . Total length, 12 mm. ; wing, 9 mm.

9. Size a little superior to that of the 0. foraminatus. Punc-

tures of body of little depth, but quite coarse. Scutel smooth,

with some coarse, separated, irregular punctures. Post-scutel

crenulate. Metathorax rounded, offering a little circular, striate

concavity; but its circumference is perfectly rounded, densely

punctured, without any spiniform angle, nor any ridge ; not form-

ing behind the post-scutel any kind of teeth, and velvety. Abdo-

men 9 very conical, truncate anteriorly, but without sharp ridge.

Border of segments 2-51 (2-6 1

, %) cribrose, with very gross

impressed points, a little separated, brown in their depth, and

forming on the 2d segment an impressed zone.

Insect of a ferruginous orange, garnished with yellow or gray

hair; mandibles, clypeus, the whole face, and a little post-ocular

space, sulphur-yellow; a brown band on the vertex; antennae

red, clouded with yellow, with their second moiety black above,

and the scape adorned with a yellow line. Middle of the pro-

thorax, a spot under the wing, teguhe, post-scutel, and sides of

metathorax, yellow; scutel orange, varied with yellow; disk of

m'esothorax red, clouded with brown. All the segments of the

abdomen widely bordered with yellow; bordering of 1st and 2d

squarely widened on the sides; anus yellow
; femora and tibiae

varied with yellow. Wings transparent, gray at the end, a little

ferruginous along the side.

Var. a. Mesothorax obscure, with two ferruginous lines.

b. Yellow bordering of prothorax complete.
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9 . Clypeus yellow, coarsely punctured, a little wider than

long, terminated by a little lamellar border; mandibles yellow or

red.

%. Smaller. Head wide. Clypeus polygonal, more widely

truncate. Legs yellow. (Antennae ?.)

Bens. a. cliff.—This species varies without doubt infinitely in

its colors, passing probably in one place to brown or to black in

its deeper color, or preserving its yellow ornaments more or less

reduced; in another place changing from yellow, by the paling of

its deeper color, and the extension of its ornaments, as we have

shown above for the 0. annulatus. It will not do then to seek

its distinctive characters elsewhere than in its form.

It is easily confounded with the 0. annulatus, which has almost

the same livery and the male of which also presents a great head.

It is distinguished from it by its greater and less dense punctures,

the thorax remaining smooth for this reason ; by the absence of

lateral dentiform angles on the metathorax ; by the punctures of

borders of segments 2-4, which are greater, and separated, and

of a brown color ; the % also by its shorter clypeus, which is not

regularly octagonal, the inferior borders not being identical with

the superior, the inferior being a little more prolonged.

The 0. pratensiS differs from the 0. foraminatus by its meta-

thorax, having a smaller concavity, less surrounded by swellings,

with more rounded borders, more circumscribed, less extended,

as far as the borders of the posterior face ; and by the absence

of little teeth behind the post-scutel ; by a shorter and wider

clypeus, etc.

It differs from the 0. Guerreri by its more conical abdomen,

by its less densely cribrose, and not velvety body, etc. Other-

wise, its color is of a gay orange-red, common to insects of the

western coast of North America, and not of the brownish-red

peculiar to the Mexican insects.

Hab\ Lower California and the prairies of New Mexico. ?

from Cape St. Lucas (Lower California, G. Xantus) ; % from

New Mexico.

** Abdomen more ovate-conical .
slightly contracted anteriorly.

1©7. O. flavopicttas Sauss.— 0. forctminato simillimus, sed meta-

thoracis deiitibus superioribus uullis ; clypeo latiore, flavo, nigro-margi-
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nato, in medio signatura nigra; abdominis secundi segmeuti margine

crasse punctato sed nee iinpresso, nee rugoso, J .

Odyn. flavopictus Sauss. Rev. et Mag. de Zool. IX, 1S57, 276.
J

Total length, 11 mm. ; wing, 9.5 mm.

Very similar to 0. foraminatus ; a little smaller, and differing

by its clypeus being a little more triangular, and principally by

its metathorax, destitute of sharp edges superiorly, not forming

behind the post-scutel two teeth separated by a fissure.

9 . Rather slender. Clypeus wide, its apex narrowly produced,

a little excavated, bidentate. Post-scutel not crenulate. Con-

cavity of metathorax finely striate ; its edges roughly punctured,

not margined superiorly by any sharp edges. Abdomen a little

more contracted anteriorly. The whole body more finely punc-

tured ; the margin of the 2d abd. segment strongly punctured,

but not rugose; more impressed.

Black, with the same ornaments as 0. foraminatus ; all the

abdominal segments margined with yellow; the border of the

first segment widened on the sides, with three black notches.

Clypeus yellow, with a central black spot, and its apex margined

with black. Wings washed with fuscous, with bronze reflections.

Hab. United States. Tennessee. *

This may be a variety of 0. foraminatus, with imperfectly

developed form.

lOS. O. Guerreri Sattss.—Obscure rufus et niger, rugose punetatus,

fulvo-hirsutus ; clypeo truncato
;

post-scutello 9 bigibboso, % 2- vhI

4-dentato ; metathorace ubique obtundato, dense punctato, foveola

striata minoie, nullomodo acute-marginata canthis nullis; abdomine

ovato-conico, marginibus segmentorum 2' et sequentium grosse punc-

tatis ; secundi valde impresso ; antennis runs, apice nigris ; capite

nigro, orbitis 9 omnino rufo-marginatis nee nou in vertice summo
;

vertice 9 fascia rufa transversa- ornato-; tborace rutb-maculato. pronoto

rufo ; abdomine ruf'o; segmentis omnibus flavo-marginatis, ic, 2° basi

nigro-variis ; alis fusco-nebulosis, costa ferruginea.

Odyn. Guerreri Sauss. Revue et Mag. de Zool. IX, 1857, 277.

9 . Total length, 12 mm. ; wing, 10 mm.

'J,
. Total length, 9.5 mm. ; wing, 8 mm.

9. Insect quite slender, of an obscure red, velvety. Head and

thorax densely cribrose; scutel divided by a longitudinal groove;
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crest of post-scutel insensibly bituberculate. Concavity of meta-

thorax quite small, the strias parted in the middle by a carina

;

its borders completely rounded and punctured, forming no trace

of a salient behind the post-scutel. Abdomen truncate anteriorly

;

second segment rather wider than long, a little wider than the

first; its border offering a wide impressed zone, roughly cribrose

with separate punctures, insensibly crenulate. Borders of the

other segments very coarsely punctured.

Insect black, velvety, garnished with an abundant woolly, tawny

pile. Clypeus, mandibles, a spot on the front, and the complete

border of the orbits, as well as the vertex, ferruginous; one sees

beside on the vertex a transverse band of this color which joins

the summit of the two eyes. Antennae ferruginous, with their

second moiety black. Prothorax, tegulaa, a spot under the wing,

scutel and post-scutel, wholly or in part, and angles of metathorax,

of an obscure ferruginous ; there is often a ferruginous spot at

the base of mesothorax also. Abdomen silky or woolly, ferrugi-

nous, with the border of all the segments, yellow; the base of the

first two black, which forms variable designs. Legs ferruginous.

Wings ferruginous along the side, a little smoky in the rest of

their extent, the radial cellule obscure.

Vai\ a. The little channel of second segment almost null in

certain specimens.

b. Metathorax black; scutel black, with two red spots; the

black strongly extended on the first two segments of abdomen.

c. The scape blackish above; vertex without red transverse

band ; legs black and yellow.

d. Clypeus, ornaments of the head, scutel, tegulae, spots under

the wings, passing into yellow,

9. Clypeus wide, strongly punctured, its inferior margin

truncate, the angles forming two little salients.

% . Clypeus polygonal, truncation almost straight, yellow.

Post-scutel bidentate or 4-dentate, or denticulate ; 2d segment

very short, concave, its border very rugose, at times a little

channelled. Vertex generally black, bordering of orbits incom-

plete at the summit.

Var. The first segment black, bordered with yellow ; the

bordering joining with two red lateral spots ; the 2d black, red

on the sides.

Hess. a. diff.—This species has rather nearly the same colora-
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tion as the 0. Iturbide and Hidalgi (var. Mex.) ; but it differs

by its smaller size, by its bidentate post-scutel, by its smaller

concavity which only occupies the middle. The male greatly

resembles the 0. inolestus, but is distinct from it by the meta-

thorax having its borders more regularly rounded, regularly

punctured, not rugose, not angulate at the summit, nor quite so

elevated as to be separated from the post-scutel by a fissure ; by

the more oval abdomen, by its antennae, red in their first moiety, etc.

The species closely approaches also to the colors of the

Morelii, and the Ancistrocerus tuberculiceps. (See the descrip-

tion of these species.)

Hah. The temperate parts of Mexico. I took 4 9 and 9 % in

the beautiful valley of Mextitlan ; one ? on the confines of

Morelia, in Mechoacan ; and 2 9, 3 £ in the hot parts of the

province of Mexico (Cuautla).

1©!>. O. HoiBBaradillllls Sauss.—Satis gracilis, nigro-velutinus, pilis

longis fulvis hirsutus
;

post-scutello baud acute truncato ; metanoto

baud angulato ;
puncto post-oculari, pronoti, tegularum, abdomiuisque

segmentoruni 1-3 niargine, flavo ; nost-scutello fascia llava ; alis infus-

catis, fusco-purpureo nitidis.—Clypeo J nigro
; ^ aurautio, basinigro.

Odt/n. Romandinus Sauss. et Vespides, I, 1S4, 79.

9 . Total length, 11 mm. ; wing, 8.5 mm.

% . Total length, 9 mm. ; wing, 8 mm.

Rather slender, very finely punctured and velutinous throughout.

Post-scutel depressed, not sharply truncate. Metathorax very

slightly excavated, not angulate
;

the excavation not margined
;

superiorly, continued without limits from the superior part; the

lateral edges continued with the inferior edges. Abdomen ovate-

conical, a little depressed ; the first segment not as wide as the

second, bluntly truncate anteriorly, and more strongly punctate.

Second segment having at base beneath a transverse tubercle.

The whole insect of a deep velvet black, and all bristling with

long fulvous hair. Antennae and head black; a little yellow spot

behind the eye. Anterior margin of prothorax with a narrow

yellow band ; margin of wing scales, a fascia on the post-scutel,

and the margin of the 1-3 abd. segments narrowly yellow ; the

3d margin quite narrow. Wings fuscous, with brown and violet

iridescence. The ornaments are of a golden sulphur-yellow.
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Var. Post-scutel black, without yellow band.

?. Clypeus pyriform, truncate, bidentate or biangulate at tip,

coarsely punctured near the extremity ; adorned with two yellow

lines at its apex.

% . Clypeus elongate, a little bidentate at the apex, the inferior

part occupied by a large orange macula; its teeth and apical

edge black. Hook of the antennae small, black.

Var. The orange macula of the clypeus much extended.

Bess. a. diff.—A very distinct species, having quite the

characters of the Odynericla? of the northern Andes of South

America, velutinous, grisly with long black hair. This insect

forms somewhat a transition to the Hypodynerus ; it lives also

quite on the northern limits of the distribution of this group of

insects.

Hab. New Granada. Sta Fe de Bogota, 2 9,2 %.

Section II.

—

Body still stubbed, not slender, nor cylindrical.

Abdomen not conical, but remaining sessile ; the 1st segment

smaller than the 2d, as strongly or more strongly punctured

than the 2d ; the 2d constricted at base to fit into the first

and more or less deformed ; having its margin very strongly

canaliculate and rejlexed, and more or less swelled before

the channel.

This group is formed for exceptional types, still belonging to

the Division Odynerus by their general aspect, but passing to

Stenodynerus by the form of the abdomen, which is no longer

conical or ovate-conical, but more narrow anteriorly, and by the

scutel, which is not so distinctly truncate, nor ridged on the line

of the truncation. The two species which follow are approximate

in the form of the abdomen, but very different in that of the

clypeus %

.

A. Metathorax not narrowed below, much excavated, with very

sharp edges; post-scutel bituberculate ; abdomen quite de-

formed.

HO. O. Clamicullis Sauss.—Niger, crassissime cribri instar punc-

tatus ;
pronoto cristato, post-scutello bimamillari ;

metathorace valde

excavato, superne acute raarginato ; 2° segmento postice cluniuni

duaruni instar turgente, rnargine profuudissime canaliculato et maxime
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leflexo; macula frontali et subalari, tegulis, maculis 2 scutelli et 2

metanoti, pronofci abdoroinisque segmentorum l'-4' margine, tibiis et

tarsis, pallide-flavis.— % . Clypeo polygonali navo ; scapp subtus flavo.

Odyn. cluniculus Sauss. Revue et Mag. de Zool. XXII, 1870, GO, 18, £.

% . Total lengtb, 9 mm. ; wiug, 7.5 mm.

Body cribrose, with very large, cheep punctures; head rugose,

sharply margined behind. Prothorax anteriorly crested, ungu-

late. Post-scutel bearing a sort of emarginate crest or two

bidentate eminences; its hinder face elevated, flattened; meta-

thorax vertically truncate, much excavated, rather polished, very

sharply margined superiorly by two angulate prominent ridges,

separated by a sort of channel, being the continuation of the

ground of the cavity; the superior cheeks rather separated from

post-scutel by a sulcosity, and having a polished space; the

inferior part rather angulate inferiorly, but the angles quite

rounded; the inferior edges nearly horizontal. 'Abdomen quite

deformed. First segment short, truncate anteriorly ; its trans-

verse edge blunt, although a little salient because of a depression

of the superior face. Second segment slightly ovate
;

quite

swelled above into two large, salient, rounded tubercles, sepa-

rated by a deep excavation, resembling two brushes; the margin

forming a rather broad, extremely deep channel, with the poste-

rior edge reflexed into a very much elevated crest, slightly

undulating in the middle. Third segment cut a little concavely

behind. The first three segments quite as strongly cribrose with

enormous punctures as the thorax (also the tubercles of the 2d

segment). Those following not as strongly punctured.

Black. A frontal and post-ocular spot, anterior margin of

prothorax, a macula under the wing, tegulae, two spots on the

scutel, two spots on the metathorax and its blunt angles, and the

margins of the first four abd. segments, pale yellow; margins et'

1, 2 segments moderate; 8, 4 very narrow. Feet black or brown
;

knees, tibiae, tarsi, and eoxce 2, 3, pale yellow; tibiae rather ferru-

ginous. Wings subliyaline, anterior margin narrowly brown.

V Clypeus polygonal, as wide as long, coarsely punctured,

truncate, pale-yellowy as well as a line on the scape of the

antenna;; hook ferruginous.— 9 ?.

Bess. a. diff.—A species quite distinct by the unusual form of
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its abdomen, recalling, with exaggeration, the African 0. canali-

culatus.

Hab. The temperate part of Mexico. Orizaba (1 % , Sunii-

cbrast).

B. Metathorax triangular, narrov.ed posteriorly, not so much

excavated, with sharp superior ridges. Post-scutel not

crested, .Second abdominal segment channelled and rejlexed,

scarcely swollen.

111. 0. MoFeiii Sauss.—Niger, dense punetulatus, fulvo-tomentosus ;

pronoto angulato; nietathorace hand angulato, foveola postica canthis

acutis superne niarginata; abdominis priino segmento minore, margine

elevato; secnndi margine mgoso, valde canaliculato valde rellexo

;

antennis basi ferrugineis ; ore, orliitis et verticis fascia arcuata, pronoto,

macula subalari, tegulis, scutelli margine, metanoti canthis, pedibus

abdomineque, ferrugineis ; segmentorurn. margine obscure flavo ; seg-

mentis 1°, 2° basi nigris ; alis dilute infuscatis, in costa ferruginea.

—

% . Clypeo rotundato, transverso, flavo ; argenteo-tomentoso ; vertice

tuberculo polito obsoleto instructo.— ^ .

Odijn. Morelos Sauss. Rev. et Mag. de Zool. IX, 1S57, 276, % .

Total length, £ , 12 mm. ; wing, £ , 10 mm.

% . Head rather swelled ti'ansversely at the occiput or behind

the e3
T
es. Tertex a little hollowed, or with a double, polished

low tubercle behind the ocellse, and between this and the ocella?,

a sort of arcuate depression, often obsolete. Thorax short
;
pro-

thorax quite squarely cut, its angles sharp, but not produced.

Post-scutel quite shortly truncate, linear) transverse, insensibly

depressed in the middle; but not edged nor crenulate; its hinder

face elevated. Metathorax rather narrow; its upper face on each

side convex; its hinder face rather triangular, forming each side

almost a blunt lateral angle; the excavation margined superiorly

on each side under the post-scutel by a sharp arcade or arcuated

edges, very salient, like a sharp crest, but not erect, forming no

teeth whatever behind the post-scutel. Abdomen constricted at

base of the second segment ; the first segment very small, much

narrower than the second, truncate and rounded at base ; its

margin a little edged. The second segment very strongly cana-

liculate along its margin; the channel widened in the middle and
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the segment slightly swelled into two little cheeks before the

channel ; the edge strongly reflexed ; the edge of the 3d also a

little reflexed; the 2d beneath as tuberculate at base. The

whole insect finely and densely punctured, on the abdomen as

well as on the thorax; more coarsely on the margin of 2-4 seg-

ments. The body woolly, furnished with gray-fulvous hair.

Black. Mandibles, the 2-3 first joints of antennae, a frontal

udinal line, an elongate large post-ocular spot, not touching

the eyes, and an angulate line on the vertex parted by the

tubercle, and continuing along the inner orbits of the eyes,

rufous. Prothorax, tegulae, a spot under the wing, post-scutel,

hinder part of scutel, and often the angles of metathorax, rufous.

Abdomen rufous; the base of the first two segments black, and

the margin of all segments yellowish. The black of the base is

often prolonged on the middle of the segment. Feet rufous.

Wings smoky, with the anterior edge ferruginous.

% . Clypeus wider than long, fulvous or yellowish, with argen-

teous reflections, although having some black hair; its inferior

margin rounded, with a little notch and bidentate in the middle.

Hook of the antennas large, arcuate, black

Var. a. The head not much variegated with ferruginous.

Orbits and vertex nearly black. A black spot near the edge of

the 2d abd. segment.

b. Metathorax black.

Bess. <i. diff.—The coloring'of this insect is what I should like

to call the Mexican livery; this dull ferruginous fulvo-velutinous

livery being quite a Mexican type. This coloration is quite that

of Ancislrocerus tuberculiceps, and much also that of Odynerus

Guerreri. From this it differs, by its abdomen, not conical, the

first segment being much narrower than the 2d ; by the margin

of the 1st segment which is hemmed, and that of the second, much

more canaliculate ; by its post-scutel not sharp nor crcnulate, and

by its very large, wide clypeus.

This is quite an exceptional type by the form of its abdomen,

post-scutel, and its wide % clypeus.

Hub. The temperate parts of Mexico. I caught two males in

the fine valley of Mextitlan.
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Division STENODYNERUS.

(Sauss. Vespides I, Divis. IV, 206.—Ill, Divis. Epsilon, 11° Sect., p. 255.

Stenodynerus, Melang. Hymenopt. II fasc, p. 58.)

Body elongate, generally slender ; often cylindrical. Abdomen
slender and cylindrical, or ovate, not quite sessile, or spindle-

shaped, subpedunculate. Its first segment variable, having

the shape of rather an elongate bell, rounded anteriorly or

cup-shaped, subpedunculate, or funnel-shaped, often longer

than wide.—Post-scutel generally entire, not truncate,

angular posteriorly ; but yet sometimes truncate when the

abdomen is spindle-shaped and subpedunculate.

This is a type very richly represented in America.

The Odyneri of this division constitute a special type, remark-

able by the elongation of their forms, which is among the Odyneri,

quite a corresponding similarity between the Slenancistrocerus

and the Ancistrocerus.

The parallelism is so complete that one may even designate in

both groups some corresponding species of which some are quite

approximate, merely differing by the presence or absence of a

suture on the 1st abdominal segment, 1 others very analogous, 2

although not quite so similar. This very difficult group is not

distinguished by any one special character, but by the combina-

tion of several, which are not all general to all the species, each

species uniting only a certain portion of them, which partly occur

in other Odyneri, but are combined in other ways. This makes

the Slenodyneri very difficult to recognize, for one not very

familiar with the genus Odynerus.

1 0. conformis. A.fulvipes.

n f A. scccularis.
(J. vagus. <

*- A. Bravo.

2 a. Abdomen elongate, cylindrical.

0. Enyo. A. histrio.

O. lotonacus. A. Mexicanus.

b. Abdomen more ovate, 1st segment cup-shaped.

0. speciosus. A. militaris.

0. Peyroti. A. Sumichrasti.

c. Metathora.r produced posteriorly ; wings black, ornaments white.

0. luctuosus. A. quadrisectus, etc.
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The difficulty in distinguishing the Stenodynenus from the

Pachodynerus and the true Odynerus obliges us to make a review

of the characters which are peculiar to each.

The clypeus is not characteristic in any. Generally pyriform,

truncate, and biangulate at tip; in 9 sometimes rounded; in %

polygonal-truncate and bidentate.

The thorax is cylindrical when the abdomen is elongate-

cylindrical, vaulted above, anteriorly not contracted, biangulate

(0. conformis, toltecus, perennis, etc.). When the abdomen is

more ovate or spindle-shaped, the therax is not so elongate,

more triangular, contracted behind. It is nearly always mure

or less coarsely punctured, the metathorax being less strongly

punctured.

The post-scutel is very peculiar. It has two different forms:

1st. Not truncate; that is, angulate behind, not forming a

superior transverse punctate face and a posterior vertical polished

face, but on the contrary entire; rather horizontal or oblique,

falling into the hinder face of metathorax, more elevated anteriorly

than posteriorly, as if it had been a little squeezed from behind

forwards, so as to accumulate it somewhat along the anterior

margin; when crested, the crest is placed on this elevated part

near the anterior margin, and not, as in the Divis. Odynerus, on

the posterior edge formed by the truncation. When not trun-

cate, it is punctured on its whole surface.

2d. Truncate posteriorly and crested on the ridge of the trun-

cation, nearly as in Divis. Odynerus. But in this case the trun-

cation is more oblique, as if impressed from behind, and the crest

rather pushed forward against the anterior margin. The trunca-

tion also is not as straight transversely, but is rather arcuate.

In case the scutel is truncate, the Stenodynerus are yet quite

distinct from Divis. Odynerus, in having the metathorax quite

convex, not widely excavated, so that, the posterior face of the

post-scutel does not. as in Odynerus, make a part of the posterior

concavity of the metathorax. and besides, the' abdomen is quite

slender, spindle-shaped, the Qrst segment being funnel-shaped,

rather pediculate, not wide and sessile as in the Divis. Odynerus.

The metathorax is quite variable. 1st. Sometimes produced

horizontally, further than the post-scutel, including it behind

{(). luctuosux), as in some Ancistrocerus (A. i-sectus). 2d. Gene-

rally not produced superiorly, but somewhat produced under the
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scutel before it becomes truncate, which is such that the post-

Bcutel is not touched by the truncation
;

quite rounded, without

lateral angles, with a rounded, free, not limited fossette ;
some-

times produced triangularly, convex, only parted by a longitudinal

or sulcate channel. 3d. Truncate or biangulate, with a very sharp

cavity and lateral angles (0. spinifer), but the post-scutel not

truncate. Even when quite rounded posteriorly, the metathorax

does not lose its lateral ridges, which extend from the posterior

wing to the articular valves of the abdomen, and which must not

be confounded with the superior and inferior edges which con-

stitute the lateral margin of the concavity, when existing.

The abdomen has also various forms : 1st. In the elongate-

cylindrical type it is elongate and cylindrical, sessile, but the first

segment is bell-shaped, elongate, rounded, not or but slightly

contracted anteriorly, but not truncate ; as long as wide. This

form is very different from that of Divis. Odynerus, where the 1st

segment is wide, truncate anteriorly, its superior face being

always wider than long. 2d. Elongate, slender, but more

depressed; the 1st segment short, truncate, as in Odynerus, but

the post-scutel not truncate (0. spinifer-). 3d. More ovate, con-

tracted anteriorly, the first segment being small, cup-shaped,

rounded, not quite sessile, often subpetiolate ; the 2d segment

more swelled. 4th. Elongate spindle-shaped, quite slender,

attenuated anteriorly the same as posteriorly; the first segment

funnel-shaped, sometimes elongate and subpetiolate.

The abdomen has a tendency to be more produced than in

Divis. ' Odynerus; and the 1st segment is always more coarsely

punctured than the 2d, which is just the contrary in Divis. Ody-

nerus. These various forms make quite insensible transitions

from one to another, and their various combinations make it very

K.aicult to define the subdivisions of the group, so that one must

pardon me if I have not succeeded in rendering them distinct

enough.

The table of species, based on empirical characters, will perhaps

help the reader out of the chaos of the very numerous species,

better than the diagnosis of the subdivisions, and the following

table will assist in distinguishing the Stenodynerus from the

Divis. Pachodynerus and Odynerus pr. diet.
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A. Upper face of thorax prolonged beyond the post-scutel, involving it

behind. Stenodynerus.

B. Thorax not prolonged superiorly behind the post acutel.

0. Post-scutel entire, angulate behind. Stenodynerus.

b. Post-scutel truncate posteriorly, having a posterior face.

f First abdominal segment short, truncate anteriorly, its superior

face wider than long. Odynerus.

ft First abd. segment subpedunculate, funnel-shaped or cup-shaped.

Stenodynerus.

C. Abdomen thick, conical, widest anteriorly. Odynerus.

D. Abdomen not so conical.

a. First segment truncate anteriorly.

a. Its superior face wider than long.

* Post-scutel truncate ; abdomen ovate-conical. Odynerus.

** Post-scutel not truncate ; abdomen slender 1st segment more

punctured than the 2d. Stenodynerus.

8. Its superior face about as long as wide. Stenodynerus.

b. Abdomen slender, cylindrical; first segment bell-shaped, sessile,

rounded anteriorly, as long as wide. Stenodynerus.

c. Abdomen more ovate, first segment smaller, cup-shaped.

Stenodynerus.

d. Abdomen slender, spindle-shaped; first segment funnel-shaped.

Stenodynerus.

E. First abd. segment less punctured than the 2d, or equally punctured

with it. Odyni rus.

F. First abd. segment more punctured than the 2d or equally with it.

Stenodynerus.

G. Post-scutel entire, angulate behind. Stenodynerus.

II. Post-scutel truncate posteriorly.

a. Abdomen sessile, or subsessile, truncate at base. Odynerus.

b. Abdomen subpedunculate, 1st segment funnel-shaped.

Stenodynerus.

It is almost superfluous to say that these distinctions arc not

mathematical, nature always forming transitions which oblige us

to admit a certain latitude in the exceptions and in the meaning

of the definitions.

Table to assist in the determination of the Stenodyneri.

1. Wings black, with violet iridescence. 111. lucluosus.

1, 1. Wings cloudy, ferruginous, or subhyaline.

2. A crest or two erect spines behind the post-scutel.

3. Metathorax strongly biangulate, and bidentate superiorly.

112. spin ifer.

3, 3. Metathorax superiorly margined with a semicircular ridge.

113. araucanus.
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2, 2. No erect spines on metathorax, behind the post-scutel.

3. Scutel, metathorax, and first segment orange, wings ferruginous,
witli the apex brown. 115. Enyo.

3, 3. Insect black, with yellow or luteous ornaments.

4. Post-scutel black, truncate or crested; scutel adorned with
yellow. Small species very slender.

5, Metathorax unarmed.

6. Quite small ; antennae and pleurae maculate.

14!). acolhuus.

6, 6. Larger. Antennae and pleurae J immaculate.

150. zendalus.

5,5. Metathorax having superiorly two small tubercles; quite
small species.

6. Tubercles large, dentiform
; post-scutel truncate, not

crested. 154. tepanecus.

6, 6. Tubercles small. Post-scutel crested.

7. Tubercles rounded, punctured; post-scutel crested ante-
rior^. 1 51 . nahuus.

7, 7. Tubercles sharp, compressed, very small.

8. Post-scutel crested anteriorly. 152. olmecus.

8,8. Post-scutel crested posteriorly. 153. ckichimecus.
4,4. Post-scutel triangular or not distinctly truncate, generally

with a yellow fascia.

5. Scutel and post-scutel orange. 142. columbaris.
5, 5. Scutel always black.

6. Post-scutel crested, yellow. 124. Xantianus.
6, 6. Post-scutel not crested.

7. Post-scutel black.

8. Thorax quite black.

9. Only the first segment margined with yellow.

132. Nortonianus, var.

9, 9. Segments 2-5 margined with yellow.

140. similis.
.
o, 8. Thorax adorned with yellow.

9. Only the first segment margined with yellow.

132. Nortonianus.

9, 9. The first two segments adorned with yellow.
10. Second segment with two yellow spots.

132." Nortonianus.

10, 10. Second segment without yellow spot.

144. coyotus.

7, 7. Post-scutel adorned with yellow ; the 2d segment mar-
gined with yellow.

8. Anterior margin of protborax adorned with yellow,
not its posterior margin.

9. Margin of 2d segment very strongly canaliculate

and reflexed.
118

" J
tn!lecus.

120. I? Toas.
20
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9, 9. Margin of 2d segment not canaliculate, or only

slightly refiexed.

10. Second abdominal segment with two free yellow

spots.

11. First segment with two yellow spots.

12. The spots elongate or oblique fasciae.

13. Smaller, very slender, cylindrical.

117. conformis.

13,13. Larger, not slender. 116. vagus.

12, 12. The spots rounded, or small, or triangular.

13. Margin of 2d segment slightly refiexed.

121. | collega.

120. I Toas.

13, 13. Margin of 2d segment punctured, not sen-

sibly retlexed. 119. anormis.

11, 11. First abdominal segment without yellow spots.

12. Post-scutel bipunctate with yellow.

132. Nortonianus.

12, 12. Post-scutel with a yellow band.

13. Margin of 2d segment slightly refiexed.

121.
J

collega.

120. t Toas.

13, 13. Margin of 2d segment not refiexed.

14. Ornaments rufous, feet rufous, body

velutinous. 126. propinquus.

14,14. Ornaments yellow or pale ; feet black

and yellow, or yellow.

15. Small ; ornaments luteous.

125. Kennicottianus.

15, 15. Ornaments yellow.

16. Segments 1-4 margined with yel-

low. Abdomen ovate.

119. J
anormis.

126. t propinquus, var.

16, 16. Segments 1, 2, 4 margined with

yellow. Abdomen slender.

17. Body much variegated with

orange-yellow; femora yellow.

122. bacuensis.

17, 17. Body passably variegated with

sulphur-yellow ; femora black.

123. pedestris.

10, 10. Second abd. segment without free yellow spots.

11. First abd. segment with two yellow spots or

fasciae.

12. With two oblique fasciae.

116. vagus, var.
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12,12. Will two free spots. 121. collega, var.

13. Fossette of metathorax rather augulate
• superiorly. 129. Texensis.

13, 13. Fossette of metathorax roujaded.

121. collega, var.

11, 11. First and second segments without free yel-

low spots.

12. Only the first two abd. segments margined
with yellow or luteous.

13. Tibia? and tarsi quite yellow or ferrugi-

nous.

14. Rather large; margin of 2d segment
reflexed. 121. collega, var.

14, 14. Smaller, slender ; margin of 2d segment
not reflexed.

15. Ornaments wide, deep yellow ; 2d

segment strongly punctate.

128. .perennis.

15, 15. Ornaments narrow, pale sulphur-yel-

low ; 2d segments finely punctate.

145.
(

Tacitbayai, var.

148. Mohicanus.

147. ! Huro.

136.
[

Catlepetlensis.

13, 13. Tibiae and tarsi black, or maculate with

yellow or luteins.

14. Insect not very slender ; ornaments yel-

low ; abdomen ovate, margin of first

segment wide, widened on each side

;

feet black. 135. mystecus.

14, 14. Insect slender.

15. Ornaments pale.

16. Abdomen truncate at base ; meta-

thorax superiorly margined by

an arcuate crest.

138. Araucanus.

16, 16. Abd. spindle shaped ; metathorax

not crested superiorly. Yellow

margins quite narrow.

144. / coyolus, var

146. i pruinosus.

143. * totonacus, var.

15, 15. Ornaments yellow ; first abd. seg-

ment rather sessile, square above,

rugose. 131. figulus.

12, 12. More than two segments margined with

yellow.

13. Segments 1, 2, 4 margined with yellow.
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14. Metathorax rough, rather angulate ; 5th

Segment margined with yellow.

129. Texensis, var.

14, 14. Metathorax rounded, rather rough ; 5th

segment not margined.'

127. Peirnsylvanicus.

13, 13. The third segment margined with yellow.

14. The following segments margined with

,,
1-17. i Ihno.

yellow.
135. t mijstecus.

14, 14. Segments 1-4 margined with yellow.

15. Margin of 2d segment rather reflexed.

121. collcija, var.

15, 15. Margin of 2d segment not reflexed.

16. Only the segment 1-4 5,1-5 %
margined with yellow.

17. Body elongate ; ahdomen cylin-

drical ; metathorax depressed,

flattened. 130. fasciculatus.

17,17. Body not so slender; abdomen

more ovate, contracted at base

;

metathorax short, rounded.

133. Viclorice.

16, 16. All the segments margined with

yellow.

17. Ornaments luteous ; anus black.

125. f Kennicotlianus.

134. t Inca.

17,17. Ornaments yellow.

18. All the margins wide; anus

yellow. 137. mayus.

18, 18. The last margins narrow; anus

, , . 1 33. ( Victories.
black.

I In,134.

8,8. Posterior margin of prothorax adorned with yellow,

and often also its anterior margin quite black.

9. A free spot on each side of the 2d abd. segment.

126. propinquus.

9, 9. No free spot on the 2d segment.

10. Quite slender ; only the first two segments mar-

gined with pale sulphur-yellow.

• 11. Feet black ; tibise often maculate with yellow.

Small. 143. totonacus.

Very small. 141. coyotus.

11,11. Tibire and tarsi fulvous. 145. Tacubayoe.

10,10. Not so slender, abd. more ovate; all the seg-

ments margined with yellow.

11. Metathorax rugose, reticulately rugose or

punctate.
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12. Body fulvo-velutinous ;
prothorax and first

segment posteriorly well margined with

yellow ; wings ferruginous on tjie anterior

edge. 139. otomitus.

12, 12. Body argenteo-sericeus
;
prothorax and 1st

segment very narrowly margined, or quite

black; 2d segment widely margined';

wings cloudy. 141. Peyroti.

11, 11. Metathorax punctate, not so rugose ;
wings

smoky. 138. huastecus.

Description of the species.

I. Metathorax liaving its posterior plate superiorly terminated

by two erect teeth, or by an erect crest.

A. Metathorax not prolonged beyond the post-scuiel, but truncate

at its apex, posteriorly excavated, angulate on each side;

the superior edges of the posterior plate terminating in two

erect spines, which are separated from the jiost-scutel by

deep fissures.

This type establishes the passage from the true Odynerus to

the Stenodynerus. The metathorax continue to be formed as in

the Odynerus propr. diet., angular and sharp, but the post-scutel,

instead of being transversely truncate and crested, advances

angularly between the spines of metathorax, and is not sensibly

truncate. The first abdominal segment is short and truncate

anteriorly. The other characters are quite those of Stenodynerus :

Head rounded and convex ; body slender, rather cylindrical, the

first abdominal segment more punctate than the rest of the

abdomen.

112. O. spillifer Sauss.—Gracillimus, elongatus ; clypeo piriformi,

pnnctato, apice arcuato-truncato, biangulato. Caput, thorax et abdo-

minis primum segmentum, tenuiter dense punctata. Thorax couvexus,

antice haudcoarctatns, tenuitercristato-marginatus ; scutellis deplanatis ;

post-scutello trigonali, apice haud vel obsolete truncato; metanoto

postice oblique excavato, canthis lateralibus valde acutis, utrinque

dentem efficientibus ; foveola strigata, rugosa ; canthis inferis acutis,

valvis articulationis latis ; canthis superis obsoletis, superne pone post-

scutellum in spinas 2 erectas elongatas excurrentibus. Abdomen sub-

velutinum ;
primo segmento brevi, latitudine fere secundo sequali, an-

tice rotundato, truncato, superne per sulcum partito ; secundo elongato;
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segmentis 2-6 tenuissime punctatis. Corpus nigrum ; mandibularum

apice, tegulis, tibiis tarsisque, ferrugineis
;
punctis 2 in summo clypeo,

puncto frontali, puncto utrinque post-oculari, et altero iu oculorum siuu,

pronoti linea antica interrupta, macula subalari, puncto utiinque in

metanoti dentibus lateralibus abdominisque segmentorum 1', 2' fascia

angusta, flavis vel luteis. Alis fusco-uebulosis ; venis fuscis, tegulis

flavo-punctatis $.—Longit. 10 mm. ; alse, 7.5 mm.

Odyn. spinifer Sauss. Revue et Mag. de Zool. X, 1858, 168, 9

.

Bess. a. diff.—Iu this species the distribution of the colors is

very characteristic. The scutel and post-scutel continue black,

although there is a yellow spot under the wing. The yellow

spots are all quite small and the bands quite narrow. These

ornaments are whitish ou the head and thorax, more yellowish ou

the abdomen.

This Odynerus resembles 0. Scutellaria by its metathoracic

erect spines, but the forms are quite different ; the post-scutel is

not transversely truncate; the abdomen is more cylindrical ; and

it is the 1st segment which is the most strongly punctate, just

the contrary of what appears in scutellaris ; the head is more

rounded, mure convex; the metathorax more excavated, but its

concavity is smaller; the livery is quite different.

Hub. Brazil, Para.

B. Metathorax truncate, excavated; superiorly margined by an

arcuate ridge, rather crenulate, separated on cadi sidefrom
post-scutel by a fissure.

113. O. AraucaiMls Sacss.—Parvulus, niger, gracillimus, cribri in-

star punctatus ;
pronoto valde augulato ; metanoto superne cristuiato

;

linea scapi, puncto frontali et subalari, tegularum margiuibus, litura

angusta pronoti marginis autici et post-scutelli, nee nou fasciis 2 abdo-

minis, albidis. $>.

Odyn. Araucanus Sacss. Reise. Oester. Fregatte, Novara. Hymenop. 14,

13, fig. 8, £ .

Total length, 8 mm. ; wing, 5 mm.

9. Small, slender, cylindrical; head and thorax densely punc-

tate; abdomen rather more finely punctate. Head excavated

posteriorly. Prothorax having its angles very sharp. Meta-

thorax almost vertically truncate, rugose on its superior part;

its hinder face much excavated; the excavation almost polished,
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nearly forming on each side a sort of angle, acutely marginate

superiorly in an arc of a circle ; the margin rough, slightly

elevated behind the post-scutel, crenulate, separated from post-

scutel by a fissure. Abdomen cylindrical ; the first segment

rather elongate, anteriorly rounded-truncate.

Black, shining; mandibles, apex of the tarsi, and antennas

beneath, ferruginous ; a line on the scape beneath, a frontal and

post-ocular spot, anterior margin of prothorax, two spots on the

margin of the tegulas, post-tegulse, one or two spots under the

wings, a line on post-scutel, and the margin of the first two abdo-

minal segments, luteous. Feet black. Wings subhyaline, the

nerves brown.

Eess. a. dijf.—It much resembles Ancistr. scabriusculus, but is

distinct by its abdomen, without suture.

Bab. Chili (Museum of Vienna).

C. Form not very slender. Metathorax produced horizontally

beyond the post-scutel; then vertically truncate ; the rpost-

scutel quite enveloped by it posteriorly , not reaching up to

the edge of the posterior face of metathorax ; the posterior

face of metathorax superiorly terminating in an erect crest,

parted by a fissure. Vertex in 9 having two pilose tubercles.

This type is in the Stenodynerus, the corresponding represen-

tative of the type of A. i-sectus, in the Slenancistrucerus. It

has also the metathorax prolonged and the vertex armed with

two pilose tubercles. But the abdomen, although polished in the

same way, is much contracted at base.

114. O. luctuosus Sauss.—Validus, ater, rugosns, nigro pilosus
;

clypeus piriformis, paulum punctatus, apice paulum emarginatus, bi-

dentatus. Caput et thorax crasse punctata, rugosissime secundum
loiigitudinein elevato-strigata ; vertice cirris 2 pilorum nigrorum in-

structo, pronoto ciistato-marginato, angulato ; scutello lsevi, nitido,

sparse punctato
;

post-scutello depresso, integro; metathorace rngo-

sissimo, transverse elevato-striato, nee non utriuque subtns aronato-

strigato, velutiuo et longe nigro- vel cinereo-piloso, pone post-scutellum

producto, dein truncato
;

postice tantum in medio foveolato, grosse

strigato; sed in summo, supra foveolam in cristulam producto, trans-

versam crenatam, in medio divisam. Abdomen nitidissimum, sparse

punctatum
;
primo segmento basi truncato valde angnstiore quam se-

cundum ; secundo supra in tuberculum turaescente.—Linea mandibu-

larum, inaculse 2 laterales clypei, linea in antennarum scapo et maculae.
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2 magna1 in basi secnndi abdominis segnienti, albklse. Alae nigro-

violacese.—Longit. 20 mm. ; alse, 17 mm.

Odijn. luctuosus Sadss. Et. Vespid. Ill, 220, 114 (1854).

This Odynerus lias many characters in common with the O,

4-sectus; tubercle of 2d segment (here much m redeveloped);

form of clypeus, brush of vertex, superior termination of meta-

thorax : but it differs from it by the strong rugosities, by the form

of the striae of the head and thorax, and by its metathorax which

offers no trace of latero-superior ridges, so that the lateral ridges

are continued with the inferior ridges, in forming lateral trenchant,

but not acute angles.

The first abdominal segment is a little funnel-shaped, truncate.

The maxillary palpi have the 2d article long and slender, and the

last three quite small, although longer taken together than the 3d.

The two spots of the abdomen might cause this Odynerus to

be taken for the 0. bidens, if its form and punctuation were not

wholly different.

JJab. America. Which part, not known.

II. Metathorax not forming creel spines or crests behind the

post-scutel. Its superior face not produced behind the post-

scutel. This last not posteriorly truncate, bid angular.

Post-scutel generally yellow, scutel usually black.

The groat number of species composing this group, and the

intimate relations which they boar to, each other, make me

doubtful of my success in defining them with certainty.—The

species arc all of moderate or small size.

1. Bodij slender, cylindrical. Concavity of the metathorax

wide, sometimes rather distinctly limited. First abdominal

segment bell-shaped, rather elongate, widely rounded ante-

riorly, sessile or subsessile. Thorax rather elongate,

vaulted, subcylindrical.

(Group of 0. conjormis.)

This group represents the true Slenodynerus with elongate,

slender, cylindrical forms Among the Stenancistrocerus this

has quite a corresponding faeiesinthe group oi A.fulvipes, so that

oue may find it difficult to distinguish some of the corresponding
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species of both series. Thus 0. vagus seems nearly of a form

with A. fulvipes, in which the suture of the first abd. segment

should disappear.

A. lletathorax slightly prolonged under the post-scutel beyond

it, being truncate before; 1

its concavity margined ivith

sharp edges, nearly angulale on each side.

a. Abdomen slender, cylindrical ; first segment as wide as the second. Body

velvety.

11«5. O. Enyo—Gracilis, elongatus et angustus, ommino velutinns
;

clypeo 9 piriformi, punctato, apice biangulato ; capite et thorace grosse

cribratis
;
pronoto biangulato ; metanoto granuloso, pone post-scutelluua

foveolato-truncato ; ejus foveola rotundata marginibus areuatis, hebet

atis punctatisque circurndata ; eanthis inferis utrinque dente duplice

instructis ; abdomine valde elongato, aDgusto ; dense punctato et velu-

tino
;
primo segmento magno, elongato, basi truncato, supra fere pariter

longo quam lato, grosse cribrato et in longitudinem per canaliculus

ob-oletuuu partito.—Niger ; ore, capite abdominisque seguieutis 3— 1>,

obscure ferrngineis : clypeo, tborace et abd. secundo sejuiento nigris;

tegulis, post-scutello, inetauoto, abdominis primo segmento et pedibus,

aurantiis ;autennis aurantiis ; basi ferrugineis ; alis flavis, parte apicali

nigra. Longit. 12 mm.

%. Minor; metanoti eanthis paulo distinctioribus macula frontali et

clypeo, flavis ; hoc anguste polygonali, bidentato ; antennis uncinatis,

aurantiis.

Odyn. Enyo Lep. St. Faeg. Hymen. II, 648, 33 (1841).—Saups. Et.

Vespid. I, 185, 81.

—

Sagra's Hist, de Cuba, Ins. 770.

—

Ckesson,

Philad. Entoro. Proceed. IV, 1865, 165.

Odyn. elegans Gder. Icon. Regu. Anim. Ins. 446, pi. 72, fig. 5 (1842).

Hab. Cuba.

B. Metathorax scarcely, or not distinctly produced under

the piost-scutel , beyond it.

a. Abdomen elongate, cylindrical, with the 1st segment as toide as the 2d,

elongate; or ovoid-elongate with the 1st segment a little narrower, rounded.

* The 1st and 2d abdominal segments each adorned with two yellow spots, or fascia;

beside their marginal fascia.

(Observation.—These spots are often wanting, particularly in 0. toltecus.)

1 This type finds in the Stenancistrocerus its corresponding type in

Stenanc. histrio.
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1 Hi. O. vagus Sauss.—Elongatus, gracilis, punctatissimus ; flavo-

variegatus ; abdomiuis segmentis 1-2, vel 1-4, liavo-limbatis
;
primo

iusuper fascia iiiterrupta liava-, secuudo punctis 2 liberis liavi.s, niar-

gine subcanaliculato, crassiua punctato, 9 .

Odyn. vagus Sacss. Revue et Mag. de Zool. IX, 1857, 277, $?•

Total lengtb, 11-12 mm. ; wing, 9 mm.

9. The whole insect coarsely punctured. Head wider than

high. Clypeus pyriform, subbidentate. Prothorax slightly

angulate. Metathorax not very rugose superiorly, presenting on

each side of post-scutel a little flat place; its posterior lace

excavated, but the fossette not margined by ridges; the margins

quite rounded and rugose. First abdominal segment rounded

anteriorly, cribrose with coarse punctures, which continue at some

distance on the anterior face; 2d segment very little wider than

the first, quite cribrose with punctures, not quite so coarse as on

the first segment, except on the margin, where they become just

as coarse; the margin is also very slightly canaliculate. Beneath,

the 2d and 3d segments are cribrose with large punctures, which

are variable or effaced.

Black. Antennas black, with a yellow line on the scape. An
arcuate line on the summit of clypeus, a macula at base of man-

dibles, a frontal spot, a spot on the sinus of the eyes, and a post-

ocular line, yellow. Two spots on prothorax (or a submarginal

interrupted bi-arcuate band), a spot under the wing, tegulsa, and

their appendix, a band on the post-scutel, and the edges of meta-

thorax, bright yellow. The 3d—4th abdominal segments narrowly

margined with yellow, the 2d more broadly; the lsl segment

adorned in addition with two oblique lateral lines (or an inter-

rupted transverse fascia on its middle, near the base), and the 2d

with two lateral yellow or rufous spots. The margin of the first

wider in the middle, narrower on the side.

Legs black; knees, tibiae, and tarsi yellow or ferruginous.

Wiiii:'- subhyaline or smoky.

Var. a. Clypeus black, with two yellow dots on its summit and

often two at its apex, or yellow, with a black triangle.

b. All ilie abdominal segments margined with yellow.

r. Only the first two segments margined with yellow.

d. The edge of 2d segment a little rellexed.
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e. The yellow macula? of metathorax quite variable, forming

two lines or four spots, or only marking the inferior edges.

f A yellow spot on the mesothorax before the scutel.

g. Prothorax with a complete yellow margin or with four spots.

h. The spots on the 2d segment very small (or wanting?).

i. Ornaments passing into ferruginous.

% . Unknown.

Bess. a. diff.—This species has. quite the appearance of Ancis-

trocerus fulvipes and ssecularis, although without suture on the

1st segment. But these two species must not be taken as acci-

dental varieties of the same. 0. vagus has the thorax not so

cylindrical, shorter, a little wider anteriorly, and in the middle,

narrower behind; the 1st abdominal segment is more rounded,

more depressed at base; the 2d segment is also a little wider,

which makes the abdomen not so cylindrical; the whole insect is

not so coarsely punctured in vagus, especially on the clypeus
;

and the 2d segment is more finely punctured than the 1st, while

in fulvipes and ssecularis, the clypeus and 2d segments are

generally as coarsely punctured as the rest, although there exist

some differences in the various specimens. It greatly resembles

0. oculatus in. its livery, but the 1st abdominal segment is larger,

with more elongate yellow lines, not spots, etc.—It approximates

still more to 0. conformis (Comp. this species).

Hab. United States, New York (E. Norton), Illinois (B. D.

Walsh), Tennessee (E. F. Falconnet).

11T. 0. COllformis Sauss.— 0. vago simillimus, at minor, gracilior,

magis cylindricus, crassius punctatus ; clypeo £ crassissinie cribrato-

pnnctato, metanoto valde rugoso, primo abdominis segmento basi trun-

cato, in cantho rugoso; 20 segmento crassius punctato, margine rugo-

sissimo, reflexo ; niger, flavo-variegatus ; clypeo flavo-4-punctato, vel

fascia aut lineolis 2 flavis ; abdominis segmentis lO, 2° solis flavo-mar-

ginatis, IPutrinque ins uper fascia obliqua, 2°utrinque macula flava. 9 •

Odyn. conformis Sadss. Et. Vespid. Ill, 219, 112, J var. (1854).

Total length, 10 mm. ; wing, 7 mm.

9. A species quite approximating to 0. vagus, but smaller,

more slender, more elongate, quite cylindrical, and the first abd.

segment longer than wide. The punctures coarse ; the ornaments

nearly the same.—This species still more resembles the 0. ful-

vipes; it has much of its elongate-cylindrical form and rugose
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punctures, but the 1st abdominal segment has no suture and is

smaller.

Head orbicular or even higher than wide ; the antennae inserted

almost below its middle. Clypeus shining, very coarsely cribrose.

Head and thorax coarsely punctate; metathorax a little elongate,

very rough; its concavity deep ; the upper cheeks more convex

and prominent than in vagus; the lateral ridges not so much

pronounced. Abdomen elongate and cylindrical, very coarsely

punctured, especially the edge of the 2d segment, which is rather

strongly reflexed ; the first segment truncate at base, not so much

rounded as in 0. vagus, forming a transverse rugose edge ;
the

rugosities sometimes resembling a vestige of a suture.

The livery is just the same as in 0. vagus, but the segments

3-5 of the abdomen have no yellow margin ; the clypeus generally

has two yellow lines near the top and the disk of metathorax a

basal yellow spot. In the southern provinces the wings become

rather cloudy.

%. Unknown.

Bess. a. diff.—This should be compared with 0. pedestris,

perennis, Kennicotianus, and anormis.

Hab. The United States, New York (E. Norton), Tennessee

(Fuchs).

US. O. ToSteciis Sauss.—Niger, gracilis, cylindricus, crasse pnnetatus,

fulvo-pictus ; abdominis segmentis lO, 2° flavo-Iimbatis, utrinqne fl.-ivo-

bipunctatis ; secundi margine maxima canaliculate-, maxima reflexo.—
% vertice tuberculato.

Oihjn. Toltecus Sadss. Revue et Mag. de Zool. IX, 1857, 277.

Total lengtli, 10 mm. ; wing, 7 mm.

Form as in 0. vagus. Body elongate, slender, and cylindrical.

Head orbicular. Clypeus finely punctured, pyriform, termi-

nated hx a very small edge. Thorax elongate, convex; prothorax

slightly angulate
;

post-scutel slightly carinated transversely.

Metathorax narrow, excavated; the cavity strongly punctured,

margined rnferiorly by two little converging carina? ; the edges

rounded, not sharp superiorly. The upper lateral spine of the

articulation elongate ; the inferior one triangular on the margin

of the articular cavity. Head, thorax, and first segment of the

abdomen, cribrose with coarse punctures ; the following segments
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more finely punctured. Abdomen cylindrical, the first segment

in form of an elongate bell, as wide as the second, rounded ante-

riorly, with a feeble depression above ; the second constricted at

base ; its posterior edge very deeply and suddenly canaliculate,

with its margin very strongly reflexed, like an erect lamella; the

very deep channel very coarsely punctured. The other segments

finely punctured, not reflexed.

Black. A ferruginous spot at base of the antennae; a frontal

spot, a dot in the sinus of the eyes at a post-ocular spot, a.sub-

marginal fascia on the anterior edge of the prothorax, a spot

under the wing, margin of teguke, a spot on mesothorax before

the scutel, post-scutel, and inferior edges of metathorax, dull

ferruginous or yellowish. The first two abdominal segments

margined with a regular yellow band, and adorned near the base,

each with two lateral yellow or ferruginous spots ; the spots of

the first segment a little oblique. Feet black ; knees and tarsi

beneath ferruginous, or yellowish. Wings subhy aline, nerves

fuscous.

Var. a. Prothorax with only two yellow spots ; disk of meso-

thorax not spotted.

b. The free spots of the 1st and 2d segments of the abdomen

wanting.

£ . Smaller. Yertex having a large double tubercle ; this is

flattened and polished, parted by a groove. Clypeus polygonal,

longer than wide, yellow, terminated by two acute teeth. Scape

of antennae beneath, inner orbits and frontal spot, yellow. Hook
of the antennae black. Mandibles with a yellow line. Second

abdominal segment slightly swelled; the free spots of the first

two segments often wanting in the small specimens, especially

those of the 2d segment. Tibiae and tarsi yellowish-ferruginous.

Metathorax generally black, except the valves of the articulation.

Var. In small specimens the tubercles of the vertex are quite

obsolete.—The males are sometimes very small. Length, 7 mm.

;

wing, 5 mm.
Bess. a. cliff.—This species has intermediate forms between 0.

vagus and 0. conformis ; it is a little more elongate and slender

than the first ; a little less than the second. It is very neatly

characterized by the strong difference of form of its 2d abd. seg-

ment, the edge of which is extraordinarily deeply and narrowly

canaliculated as in no other species, except Ancistrocerus Aristae,'
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the margin being quite a high crest. In 0. conformis it is only

slightly reflexed and a little canaliculated, but not making a sharp

deep channel as in 0. Bravo. The tubercle of the head of the

males is also very characteristic. (We notice that such are found

in other species with strong canaliculate 2d segment as Ancistro-

cerus tuberculiceps.)

Hub. The temperate Mexico. I caught 13 specimens in the

valleys of the Sierra Madre and near Mextitlan.

119. O. anormis Sat.—Niger, valde punctatus, abdominis 20 seg-

inento satis elongato, margine fortius punetato; primo cupulit'ormi
;

capitis punctis, pronoti margine antico, tegulis, macula subalari, post-

scutello, metauoti augulis, abdominis segmentorum limbo, nee non

secundi rnaculis 2, flavis.— £. Clypeo, maudibulis, antenuis subtus,

fiavis.

Eumenes anormis 1 Say, Long's 2d Exped. 1824, Append. 78 (II, 346, 3),

9 (non %).—Say's Entoniol. (Le Coste), I, 234, 3 9 (uon %).—
Sauss. Et. Vespid. I, 232 ; III, 340, 225.

Odyn. anormis Say, Boston Journ. I, 1837, 387, 5.—Say's Entoniol. (Le

Conte), II, 767; 5.

Rhyncliium anorme Sauss. Et. Vespid. Ill, 184.

Odyn. oculatus Say, Boston Journ. I, 1837, 385, 2 £ .—Say's Entoniol.

Le Conte), II, 766, 2.—Sauss. Et. Vespid. I, 219, 113, % .—Cresson
Amer. Ent. Trans. I, 1867, 387, 23.

Odyn. persecutor Sauss. Et. Vespid. Ill, 256, 133, pi. xiv, fig. 1, J
2 (1S54).

Total length, 11 mm. ; wing, 7j mm.

Pronotum wide, its angles sharp
;

post-scutel not elevated

:

metathorax having its lateral ridges sharp, but its cavity not

bordered by sharp edges, nor with well-defined limits. Abdomen
ovalo-conical ; its first segment cup-shaped, not so wide as the

1 There can be no doubt, whatever, about the identity of this species

with 0. oculatus J , it being very well described by Say. He called it

anormis, because it has not the form of Eumenes, and he only classed it in

this cenus because of the similar structure, of its mouth, being unaware

that these two genera are not to be separately distinguished by the mouth.

And further he says (Bost. Journ.), "It is like the Oculatus Say." Be>ides,

he took his female specimen for a male, which made him find some differ-

ence from Oculatus, which was described from a male.

2 In some copies the antennae have been painted all yellow, by mistake.

The yellow color is only to be seen beneath when developed under the

dagellum.
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2d; it is longer than wide. The whole insect strongly punctured

;

the thorax roughly punctured; the edge of the 2d segment having

a line of strong punctures beneath, as well as on the dorsal side.

Black; a spot on the forehead, inner border of the orbits, a dot

behind each eye ; an interrupted border on the anterior edge of

prothorax, a spot under the wing, post-scutel, tegulse, and post-

tegulse, and the ridges of metathorax, yellow ; the tegukne with a

brown spot ; all the segments of the abdomen bordered with

yellow, the first fascia fused with a lateral spot ; the 2d segment

adorned on each side with a clear yellow spot; beneath black;

feet black at base ; knees, tibiae, and tarsi yellow. Wings hyaline,

nerves brown, with a brown cloud in the radial cell.

% . Clypeus very slightly emarginate, yellow; mandibles and

antenna? beneath, yellow. Femora and coxa? anteriorly yellow.

Bess. a. cliff.—Very closely allied to 0. conformis, but not as

cylindrical.—Compare also the following species.

Hab. North America. Baltimore, Ohio, New York, Con-

necticut (E. Norton), Illinois (B. D. Walsh), Missouri (Say),

New Mexico.

120. O. Toas Cresson.—Niger; clypei summi fascia, punctis capitis,

scapi fascia, pronoti maculis 2, tegulis, macula subalari, post-scutello,

maculis 2 metanoti, abdominis segmentorum limbo, nee non maculis 2

basalibus 2' et maculis 2 confluentibus primi, albidis ; secundo seg-

ments margine reflexo
;
pedibus runs, genibus flavidis.

Ochjn. Toas Ckesson, Amer. Ent. Trans. I, 1867, 381, 24.

Total length, 4 lin.

9. Black, densely and deeply punctured; a lunate line at base

of clypeus, spot at base of mandibles, another above insertion of

antenna?, another in the emargination of eyes, and a short line on

posterior orbits, pale yellowish-white ; clypeus with longitudinal

punctures, narrowed at tip, which is subemarginate ; apical half

of mandibles ferruginous; palpi pale; antenna? with the scape

whitish on the outside; two transverse spots on prothorax,

tcgulas, except a dusky medial dot, a large spot beneath and a

small spot behind tegulse, post-scutellum, and a transverse mark

on each side of metathorax, pale yellowish-white ;
metathorax

rugulose, truncate, and subexcavate behind. Apical margin of

all the abdominal segments, except the last, yellowish (that on

the basal segment confluent, with a lateral subtriangular spot;

that on the second sinuous anteriorly), and sub-basal, transverse
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spot on each side of second segment, pale yellowish-white; apical

margin of latter segment reflexed; the second segment beneath,

with a yellowish apical margin and the third with a lateral spot

of the same color. Legs ferruginous; coxaD and part of tro-

chanters, black; tips of femora and base of tibiae, yellowish.

Wings subhyaline, dusky along the costa, stigma and costal

nerve reddish-brown.

%. Clypeus, upper surface of mandibles, a line between

antennas, dilated and sub-bilobed above, and the anterior orbits,

almost tilling up the emargination, but not extending above it,

yellowish-white ; the clypeus smooth and emarginate at tip ; the

antennae black above, the scape yellowish-white beneath, the

flagellum fulvous beneath; the apical joint gradually thickened,

the eleventh joint emarginate beneath ; the next suddenly

smaller, and the apical joint hooked and subacute; the lateral

spots on first and second segments of abdomen smaller and more

oblique ; beneath, the third segment has an entire apical yellowish

margin.

Bess. a. diff.-—This seems to be very closely allied to 0.

anormis, from which it differs by its pale, whitish ornaments, and

the reflexed margin of 2d segment.

Hob. New Mexico. (Museum of the Am. Ent. Soc. of Phila-

delphia.)

I do not know this species, and I cannot be perfectly sure of

having assigned it the right position.

121. O. COllega Sauss.— 0. anormi affinissimns. at minor; differt

irjsnper metanoti foveola punctata, velutina ; marginibus rotundatis

;

clypeo % latiore quam longiore, longe bidentato, dentibus spinifonnibus,

distantibus. Niger; clypeo (%), puncto frontali et post-oculari, orbitis

internis, scapo subtus, pionoti fascia minuta submarginali,post-scutello,

abdominis segmentorum 1', 2' margine punctoque minuto utrinque

primi segmenti, tlavis vel fulvis ; mandibulis, tegulis pedibusque ferru-

gineis ; alis infumatis, violascentibus, % .

Odtjn. collega Sauss. Rev. de Zool. XXII, 1870, 61, 21, % .

Total length, 12 mm. ; wing, 8.5 mm.

?.?

% Quite approximating to 0. oculatus. But the size is a

little larger; % as large as 0. anormis ?; the punctuation is

stronger, as strong or stronger than in anormis ?, except on the

metathorax, which is less rugose, velutinous. The excavation
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of nietathorax small, rounded, with edges quite rounded as in O.

propinquus. The 2d segment is shorter, with its marginal zone

more coarsely punctured and the edge more reflexed.

The livery is the same, but the prothorax has a waved sub-

marginal yellow or fulvous fascia ; no spot under the wing; tegulse

ferruginous. Segments 1-2 margined with yellow; 3 and 4 very

obsoletely tipped with fulvous ; the first segment adorned with

two very small lateral fulvous spots ; the 2d without such spots.

Feet ferruginous ; at base black. Wings smoky, rather iridescent.

Clypeus ( % ) transverse, wider than long, yellow, terminated

by two long spines separated by a semicircular notch. Mandibles

ferruginous, partly yellow.

Var. ? Two small spots on the 2d segment.

Bess. a. cliff.—It has the same form of abdomen as in 0. Xan-

tianus, from which it differs by its 2d segment, more swelled,

bell-shaped, with a little reflexed edge. It is larger than O.

l^edestris, perennis, etc., and is especially distinguished by the

form of its clypeus, short and long-spined.

Hab. New England. Connecticut (E. Norton).

Observation.—We are in possession of a % specimen nearly

identical with the described type, having the first two segments

adorned with very small lateral spots (probably liable to be

wanting), but the clypeus is triangular, more elongate, terminated

by two long spines separated by a narrower deep notch.—Is it

another species ? (Xew York).

** Only the second abdominal segment adorned vith two yellow f,pols which are often

wanting, principally in the malen.

Observation.—As in the preceding species, the spots of first segment are

often wanting, and one must compare also the species of Section *.

122. O. bacwensis Sauss. (Fig. 28, 28a.)—Niger, crasse-punctatus,

flavo-multipictus ; metanoto utrinque haud angulato, foveola crasse

punctata, superne infra scutellum canthis angulatis acutis terminata;

20 abd. segmentotenuiter punctato ; clypeo, antennis basi, capitis macu-

lis, pronoto antice, tegulis, macula subalari, post-scutello, metanoti

lateribus, tegulis, pedibus, abdominis segmentornin l 1

, 2', 4', 5 1 margine

et ano, flavis; 2° segmento insuper utrinque macula flava ; alis subfer-

rugineis apice nebulosis.

Odyn. bacu. Sauss. Et. Vespid. I, 185, 80 (1852).— 0. bacuensis Sauss.

Ibid. Ill, 232.—Ckessox, Hymen, of Cuba, Proc. Ent. Soc, Pbilad.
;

IV, 1865, 64.

Total length, 9 mm. ; wing, mm.
21
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Slender. Head and thorax coarsely eribrose, Prothorax

slightly contracted and angulate. Post-scutel short, having no

rido-e but its nosterior part receding backward making for it a

sort of hinder face. Metathorax a little produced backward

beneath the post-scutel and sharply truncate vertically. Its

hinder face excavated, coarsely eribrose; the concavity margined

superiorly by an angulated edge under the post-scutel; no lateral

angles.

First abdominal segment bell-shaped, anteriorly rounded-trun-

cate quite coarsely punctured, anteriorly roughened, reticulate;

second segment very little wider than the first, shallowly and

more finely punctured.

Black. 'Mandibles rufous. Antenna? orange; the scape yellow

anteriorly, extremity of flagellum black. Clypeus, a triangle on

the forehead, inner orbits of the eyes, and a macula behind them,

vellow.

Antennas yellow at base (probably black at tip?). Anterior

part of metathorax yellow. First segment of the abdomen yellow

above, with a trident ate black emargination. Second segment

broadly margined with yellow and adorned with two free yellow

spots. Segments 4, 5 above with an incomplete yellow fascia.

Anus yellow. Feet yellow, or partly ferruginous, coxa3 black or

spotted with ferruginous. Wings washed with ferruginous
;
the

apex cloudy ; the radial cell with a brown cloud.

?. Clypeus pyriform, its apex slightly truncate, excavated.

%. Clypeus slightly bidentate, yellow; mandibles yellow.

Bess. a. cliff. This much ornamented species is characterized

by the peculiar form of its metathDrax ; its livery recalls various

species of the Antilles: such as 0. spedabihs, which is distinct

by its strongly angulated metathorax; Ancistrocerus Pocyi and

obliquus, both distinguished by the abdominal suture ; 0. cubensis,

distinct by its conical abdomen, not slender cylindrical-ovate as

in 0. bacuensis, and by its metathorax truncate on the same plane

with the post-scutel, etc.

Hab. Cuba, 1 9 sent to me .by Dr. Gundlach.

123. O. pedestris Sacss. (Fig. 22, 22a. )-0. conformi simillimus.at

priino abdominis seguiento minore, utriuque immaculate
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Odyn. fuscipes 1 Sadss. Et. Vespid. I, 143, 28 (1852).

Odyn. pedeslris Sauss. Ibid. Ill, 143, 28, % (1854).

Odyn. projcimus Sauss. Revue de Zool., IX, 1857, 274.

9 • Total length, 10 mm. ; wing, 8 mm.
% . Total length, 9 mm. ; wing, 7 mm.

?. Form as in 0. conformis, or a little less elongate, but
rather more lengthened than in 0. vagus. Clypeus cribrose with
large punctures. Head circular, strongly punctured, as is also the

thorax; metathorax not so roughly punctured, velutinous; its

concavity superiorly margined with rugosities. First abdominal
segment strongly punctured, slightly elongate, becoming more
rugose anteriorly. Second segment not as strongly punctured,
elongate, constricted at base ; its margin coarsely puuctured, a

little canaliculate.

Black, shining
; scape beneath, a spot on the mandibles, a

frontal dot, two spots or an arcuate line on the summit of the

clypeus, a post-ocular spot and a spot in the sinus of the eyes, an

interrupted band or two macula? on the prothorax, a spot under
the wing, another before the scutel, post-scutel, and inferior edges
of metathorax, yellow. Tegula? ferruginous, spotted with vellow.

Abdominal segments 1-4 regularly margined with yellow; the 2d
adorned with two separate yellow spots near the base. Knees,
tibiae, and tarsi, yellow.

Var. a. No yellow spots on the disk of mesothorax.

b. Only the segments 1-2 margined with yellow ; metathorax
immaculate.

c. Segments 3-4 partly margined with yellow.

d. Metathorax more rounded.

e. Two very small free spots on the 1st segment.

V Clypeus polygonal, a little bidentate, as broad as long,

yellow; inner orbits vellow. Hook of antenna? black. Disk of
mesothorax and metathorax generally quite black. Margin of
2d segment often more reflexed.

Var. The tip of clypeus black
; spots of the 2d segment very

small.

Bess. a. diff.—This may be a mere variety of 0. conformist.
The same size, same punctures, same livery, except the two
oblique yellow lines of the first segment, which are wanting.

1 This name had been previously employed by Herrich-SchEeffer
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Still I find a difference. 1st, in the form of the head, not so

circular, a little broader, giving it another appearance; 2d, in the

1st abd. segment, evidently smaller, not so broad at its base,

but a little more funnel-shaped, a little depressed, a little longer,

not quite as sessile. This becomes very evident when the abdo-

men is bent downwards. 1
It is also not quite as wide as the 2d

segment ; this being longer than in covformis and a little con-

stricted at base, to fit into the 1st segment.

These characters of the abdomen seem to me to indicate a

species different from 0. conformis, but which can only be dis-

tinguished by a very experienced eye.—I can only compare -the

females, the male of 0. conformis being unknowm to me. Com-

pare 0. Pennsylvanicus.

Ilab. The United States. New York, 2 ?, 3 %, taken by me.

Connecticut, 9 9, G % (E. Norton).

124. ©. Xantliiamss Sauss. 9.—Niger, clypeo punctato, thorace

laevi, impunctato; uietanoto solo rugoso; post-scutello trans verse obtuse

cristato ; metathoracis foveola superne subacute marginata ;
abdomine

punctato; secundi segmeuti linea marginali crasse punctata ; tertio iu

medio perrugose punctato; reliquis tenuiter punctatis ; scapo antice,

puncto mandibularum, frontali, oculari et post-oculari, fasciaque arcuata

iu summo clypeo, maculis 2 obliquis pronoti, macula subalari, post-

scutello, fasciis 2 metanoti, abdominis vittis 2, maculisque 2 parvulis

lateralibua segmentorum 1>, 2', flavis
;
pedibus runs, luteo-maculatis,

basi nigris ; tegulis rufis, flavo-maculatis.

Odyn. Xantianus Sauss. Revue de Zool. XXII, 1870, 103, 22, 9.

Total length, 11 mm. ; wing, 7.5 mm.

9. Size, form, livery nearly as in 0. anormis, but differing

from it by the following characters. Clypeus a little more

coarsely punctured and more truncate. Thorax smooth, not

sensibly punctured, except on the upper face of metathorax.

Scut el parted by a groove. Post-scutel elevated into a sort of

blunt crest, flattened behind (seen from behind the edge is arcuate

or rather trapezoidal, nearly bi-mamillated). Metathorax having

its superior face a little prolonged behind the post-scutel, includ-

ing it on both sides; widely truncate ; its hinder face or excava-

1 This position is a quite indispensable condftion for the good study of

Odpierus, and should be given to all the specimens.
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tion smooth or a little punctured, superiorly margined by (almost)

an edge, making an M or W reversed.

Abdomen having its first segment more rounded, narrower

and a little longer; the second short and more strangulated at

base, to fit into the first, its hinder margin with a more simple

line of punctures ; the 2d segment as coarsely cribrose in the

middle as the edge of the 2d, but only in the middle.

The arcuate yellow fascia of clypeus wider ; the maculae of

prothorax more approximate; tegulae ferruginous, with two yel-

low spots ; lateral spots of the 1st segment quite small or wanting

;

knees, tibiae, and tarsi ferruginous, spotted with yellow. Segments

3, 4 very narrowly margined, the 5th black. Wings cloudy.

Bess. a. cliff.—This species is easy to distinguish by its not

punctured thorax, and elevated post-scutel.

Sab. Lower California. Cape St. Lucas (T. Xantus).

125. O. ILeilliicofiaifiUS Sauss.—Niger, nitidus, punctatus, 0. Penn-

sylvanico affiuis, at brevior; dense punctatus, metanoto et abd. primo

segmento grosse pnnctatis ; corpore albido-variegato ; macula mandi-

bularum, clypei, frontis et o'culofum, linea in scapo, maculis 2 prouoti,

2 metanoti, 2 subalaribus, post-scutello, tegulis abdominisque segmen-

torum limbo, secundi puncto utrinque tibiisque, albidis J .

Odyn. Kennicotianus Sauss. Rev. de Zool. XXII, 1870, 104, 23.

Total length, 8 mm. ; wing, G mm.

A species allied to 0. pedestris. A little smaller ; forms the

same; the prothorax also finely angulate, but the thorax shorter;

the metathorax a little less retracted and more open, that is, its

concavity is a little wider. Abdomen less lengthened, first seg-

ment shorter, cupuliform, the 2d as wide as long, a little more

densely and finely punctured. The metathorax and the first

segment shorter, cribrose with large punctures, almost as in the

0. perennis. Scutel divided by a longitudinal groove.

9 . Clypeus black. A spot at summit of mandibles, three dots

or an arcuate line on summit of clypeus, a spot on the front,

another in the sinus of the eyes and one behind their summit, a

line on the scape of the antennas, two spots on prothorax, one

under the wing, post-scutel, tegulae, and two spots on the summit

of metathorax, whitish; all the segment of the abdomen adorned

with a white border, wide and regular; the 2d ornamented with
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two (lots of this color on its sides. Tibia; whitish, spotted with

black behind. Wings transparent, nervures brown.

\'m\ No lateral spots on the 2d segment.

Bess. a. diff.—This Odynerus differs from 0. pedestris and

Pennsylvanicus, by the coarse punctuation of first segment, etc.
;

from the 0. perennis, by its thorax, shorter, less strongly punc-

tured than the first segment, by its less elevated head, its less

prolonged form, etc. ; from the 0. texensis, by its less angulate

and less rugose metathorax ; by its first segment more coarsely

and more equally punctured throughout; by the 2d less strongly

punctured, especially along its posterior border, etc.—From all

by its whitish, not yellow ornaments.

Hub. United States. Oue ? taken in Illinois by Mr. Robert

Kennicott.

126. Oo propiliqillis Sauss.—Gracilior, unique dense punctatus,

fulvo-velutinus, aurautio vel rufo variegatus
;
pronoto antice et postioe

rufo-limbato ; macula subalari, tegulis, po.st-scutello, metanoti cautliis,

segmentoium liuibo, macula utrinque in secundo seginento pedibusque

rufis J.

Odi/n. propinquus Sabss. Revue de Zoolog. XXII, 1870, 104, 24, J.

Total length, 11 mm. ; wing, S mm.

9. Yery similar to 0. oculatus. Clypeus not so produced,

more truncate, very coarsely punctured, very obsoletely bicari-

nate below and biangulate at tip. An impressed point on the

vertex. Thorax a little narrower. Cavity of the metathorax

rounded, smaller, punctured; its margins quite rounded. Abdo-

men more cylindrical, the 2d segment not much wider than the

first, as in 0. vagus. The whole insect densely and almost

equally punctured ; the second abdominal segment as strongly

punctured as the 1st, and like the thorax, but its hinder margin

and the 3d more coarsely punctured ; the base of the 2d above

subtuberculate.

Black, grayish-velutinous, with a rather fulvous, hairy clothing;

head and metathorax with a grayish reflection. A spot on

mandibles, a fascia on the top of the clypeus, a frontal spot, a

dot on the sinus of the eye, and a post-ocular spot, orange or

pale; antenna} black, joints 1-2 rufous, a little obscure above.

Both edges of prothorax, the anterior with a wide bilobed inter-

rupted fascia, the posterior with a narrow line, a spot under the
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wing, post-scutel, ridges of metathorax, tegulae, the margin of all

the abdominal segments, and two free spots on the
- 2d segment,

orange or brick-red ; feet ferruginous ; coxae maculate with fer-

ruginous. Wings a little smoky. The rufous margin of the

second segment is wide and regular ; that of the first fused on

each side with a little spot; the fascia of the last segments some-

times pale or yellow.

Bess. a. cliff.—This species is noticeable for its velutinous

body and rufous ornaments; by its 2d segment as strongly punc-

tured as the 1st, and the thorax, with its margin not channelled,

scarcely reflexed at all, which distinguishes it from 0. collega.

It differs from 0. Xantianus, by its more cylindrical abdomen,

its 2d segment not short, and post-scutel not elevated.

Hab. Mexico. I caught this species in the "tierras templadas,"

South of Mexico.

*** No free yellow spots on Vie first two abdominal segments.

Observation.—Compare also the Sections * and **, for the varieties

destitute of spots which the reader may be inclined to confound with the

species of this group.—Comp. principally 0. collega, 0. Kennicottianus,

toltecus.

\%"t. O. PennsylvanicilS Sauss.— 0. pedestri affinissimus, gracil-

limus ; niger, punctatus ; fascia scapi, pronoti et abdominis segmentorum

1>, 2', 41 margine, post-scutello maculaque subalavi, tibiis tarsisque

flavis; tegulis rufis.— 9 . Clypeo bidentato flavo.

Odyn. Pennsylvania^ Sauss. Et. Vespid., Ill, 257, 134 (1854).

$. Total length, 9 mm. ; wing, 7 mm.

% . Total length, 8 mm. ; wing, 6 mm.

Quite approximating to 0. pedestris. The size a little smaller;

but the same form, only more slender. Head orbicular. The

punctures about the same, but the clypeus. more finely punc-

tured. The concavity of metathorax not margined superiorly by

wrinkled rugosities; its summit sooner occupied by reticulate

large punctures. The abdomen very slender, cylindrical; the

1st segment having the same form as in 0. proximus, rather

small, elongate, a little depressed, having often merely a vestige

of a suture. The margin of the 2d coarsely punctured, but only

narrowly sulcate, or not at all channelled, only slightly depressed.

9. Black. Clypeus quite black. A spot on the mandibles,

labrum, a line on the scape of the antennae, a spot in the sinus of
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the eye, a post-ocular dot, an interrupted fascia on the prothorax,

a spot under the wing, post-scutel and margin of segments 1, 2,

4, tarsi, and tibia?, yellow. Tegula? ferruginous ; wings subhya-

line ; nerves brown ferruginous ; the radial cell smoky.

%. Antennae ferruginous beneath; clypeus punctured, poly-

gonal, shortly bidentate, yellow.

Va?\ a. The yellow margin of the 4th segment incomplete.

b. Segments 5, 6 margined with yellow.

c. The 3d obsoletely margined.

d. Only two yellow dots on prothcrax.

e. Wing scales % black.

f. Anterior tibia? maculate with black.

g. Ornaments S luteous.

h. Clypeus % black on its inferior part. Flagellum of the

antenna? % quite black. (Louisiana.)

Bess. a. cliff.—May be a variety of 0. pedestris?.

Hab. United States. New York, Illinois, "Wisconsin, Louisiana.

12S. O. pereilllis Sadss. (Fig. 25.)—Sat minutus, niger, elongatus,

gracilis, crassissime punctatus, secundo segmento angusto, elongate-

;

corpore flavo-variegato ; capite paene altiore quam latiore; metanoto et

abdominis prirao segmento grosse foraininato-punctatis ; abdominis

seginentis 1°, 2° late rlavo-marginatis.

Odi/n. perennis Sauss. Revue Zool., IX, 1857, p. 277.

Total length, 9 mm. ; wings, 7 mm.

Form almost precisely as in 0. pedestris, but the body more

coarsely punctured.

9. Head a little higher than broad, not so densely, but more

coarsely punctured. Punctures of clypeus larger. Those of

thorax very coarse. Those of metathorax and the first abdominal

segment still larger, very rough. Those of the top of metathorax

somewhat reticular. First abd. segment not quite as wide as

the 2d, rather depressed above. Second segment yet strongly

punctured, but much less than t he 1st segment; its margin more

coarsely, but not so strongly punctured as the 1st segment, not

canaliculate; its base rather constricted, making it seem almost

tuberculate.

Black. A spot on mandibles, the top of clypeus, scape

beneath, a frontal spot, a spot in the sinus of the eves and a

post-ocular dot, a wide marginal band on prothorax and on the
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first two segments of the abdomen, post-scutel, a spot under the

wing, kuees, tibiae, and tarsi, bright yellow (or rather orange).

Wings a little smoky ; tegulae and their appendix yellow.

Var. Wing scale rufous.—Apex of clypeus ferruginous.

% . A little smaller. Head as wide as high. Clypeus poly-

gonal, longer than wide, bidentate, yellow ; mandibles almost

yellow. Antenna; ferruginous beneath
; hook black. Interme-

diate coxae yellow before
;
posterior coxae margined with yellow

on the inner border.

Bess. a. diff.—Differs from 0. pedestris by its wide yellow

bands and by the absence of free yellow spots on the 2d segments

;

by its more rugose metathorax and 1st abd. segment.

Compare also 0. texensis and Kennicottianus.

Hab. North America. Tennessee 9, New York £.

129. O. Texensis Sauss.—Sat minutus, gracilis, niger, grosse punc-

tatus ; metanoto subangulato, rngosissimo, puncto frontali et oculari,

pronoti margine, post-scutello, macula subalari et prgescutellari,tegulis,

abdominis segmentorum 1, 2, 4, 5 limbo, tibiis taisisque, flavis ; abdo-

minis primo segmento basin versus rugoso ; secundo sat brevi. £ .

Odyn. Texensis Sacss. Rev. de Zool. XXII, 1870, 104, 25, % .

Total length, 9 mm. ; wing, 6.5 mm.

% . Quite approximate to 0. Pennsylvanicus. Same size, but

not quite so slender ; the thorax a little shorter, but little

attenuated posteriorly, more coarsely punctured. The form

almost exactly as in 0. perennis, but the lateral edges making

nearly two blunt angles; the excavation rugose. Abdomen as

in perennis, but more densely and not so coarsely punctured ; the

2d segment shorter, not so constricted at base ; its base flat

above, not subtuberculate; its margin coarsely punctured, slightly

margined, not canaliculate.

Black. A frontal spot, a spot in the sinus of the eyes, a post-

ocular line, a bilobed fascia on the margin of prothorax, tegulae,

a spot under the wing, post-scutel, a spot on the disk of meso-

tborax, yellow. Abdominal segments all margined with yellow

except the 3d. Knees, tibiae, and tarsi yellow. Wings a little

smoky.

% . Antennas fuscous beneath ; the scape with a yellow line.

Clypeus yellow; its teeth spiniform; mandibles, inner margin of

the orbit, and of the posterior coxae, yellow or luteous.
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Bess. a. cliff.—This species resembles by its livery 0. Pennsyl-

vanicus, but it differs by its stronger punctures, its thorax and

abdomen shorter; the former being more square behind. It is

in tlie nearest relationship with 0. perennis. It recalls also

Ancistrocerus Sumichrasti.

Hub. Texas. 1 £>.

ISO. O. fasciCtllatus Sauss.—Niger, gracilis, cyliiidricus, ubiqae
dense punctatus

; profhorace biaugula-to
; metathorace transverse depres-

so-coinpresso, superne rugoso; canthis lateralibus acutis, lauiellaribus
;

foveola rhomboidali
; primo abdominis segmento seonndo latitudine

sequali; capitis macalis, scapo subtus, pronoti margine anlico, tegulis,

post-scutelli fascia, metathoracis canthis inferis, abd. segmentorum
IO-40 margine, tibiis, taisisque, flavis.— £. Clypeo fascia arcuata et

maculis 2 apicis, flavis.

Odyn.fasciculatus Sauss. Revue de Zoolog. XXII, 1870, 104, 26, J.

Total length, 10.5 mm. ; .wing, 8 mm.

?. Form slender and cylindrical. Head as high as wide;

vertex with an angulate groove. Thorax elongate, convex, and

cylindrical. Prothorax wide, its angles finely dentiform. Meta-

thorax rather compressed transversely, somewhat lamellate on

the sides, oblique and posteriorly produced. Its concavity not

vertical, but oblique, wider than long, having somewhat of a

lozenge form, scarcely strigose
; not margined, limited superiorly

by the rugosities of the upper face; its inferior edges compressed,

continued with the lateral edges. Abdomen cylindric-depressed,

the 1st segment as wide as the second; anteriorly truncate-

rounded, the 2d elongate. Head, thorax, and abdomen densely

punctured; the metathorax more rugose than the rest; the 1st

segment a little more strongly punctured than the mesothorax ;

the 2d segment having its margin widely and very slightly cana-

liculate, and a little more coarsely punctured than the rest of the

segment.

Black. A line on the mandibles and on the scape of the

antenna?, a double frontal spot, a dol between the eyes and the

antenna?, a post-ocular spot, a double spot occupying the anterior

margin of prothorax, a little dot under the wing, tegulaa, a line

on post-scutel, and inferior ridges of metathorax, golden-yellow;

abd. segments 1-4 adorned with a yellow marginal band; the

first, two bands rather wide and regular, but having the anterior

side rather lacerated; the 3d not so wide; the 4th narrower,
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incomplete. Feet black. Knees, tibiae, and tarsi yellow. Wings
subhyaline, nerves fusco-ferruginous.

?. Clypeus broadly pyriform, black, with a superior fascia or

two spots near the apex, yellow
; the apex truncate, subdentate.

Var. Clypeus yellow, with a black spot.

Bess. a. diff.—This species is particularly distinguished by the

form of its metathorax, which recalls 0. conformis, the thorax

being elongate, convex-cylindric, the prothorax not contracted

anteriorly. The abdomen has the first segment shorter, not as

long as wide above, more as in 0. conformis. It has some

similarity to 0. perennis, but it is larger; the 1st segment is as

wide as the 2d, the body not so coarsely punctured, etc.

Hob. Cuba. ?.

131. O. iigulllS Sauss.—Niger, niticlus, gracillimus, pronoto suban-
gulato

; abd. 1^ segmento antice truncato, supra rugoso; capite, tboraee

et pedibus, luteo-signatis
; pronoti et post-scutelli raargine antico linea

lutea; abdominis seguientis l'-2' margins luteo ; alia hyaliuis, in costa

subinfuscatis. J.

Odyn. Jiyulus Sauss. Et. Vespid., Ill, 247, 120 (1851).

'

Total length, 10 mm. ; wing, 8 mm.

Ail insect having a slender, cylindrical, lengthened form.

5. The clypeus is rugulose, pyriform, and seems to terminate

in two sharp little teeth ; but these are only marked out by a

fossette on the border. The thorax is wide before, its anterior

margin is straight bordered, and the angles are distinct; before

these angles the prothorax is slightly retracted. The scutel is

notched on each side by a fossette. The metathorax has its

lateral ridges horizontal ; it forms on each side an angle blunted

by the meeting of long inferior ridges ; the posterior plate is

triangular, occupied entirely by the concavity, which is bordered

on each side by the inferior ridges, while posteriorly they lose

themselves in the rugosities of the summit The abdomen is

slender and shining ; the first segment is truncated anteriorly,

following a ridge quite distinctly ; its superior face is very

coarsely punctured before and behind, always rather less toward

1 It is probably in consequence of a transposition, that this species is

found placed 1. c. in the division Parodtjnerus, I am not wholly sure of

the place it should occupy, not having the type before me.
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the posterior border. The border of 2d and following segments

oilers a very much weaker punctuation. The head and thorax

are densely, but quite finely punctured. The abdomen does not

offer any swelling at the base of i2 < i segment beneath.

Black; a dot on the mandibles, a frontal and post-ocular dot,

scape beneath, anterior margin of prothorax, a spot under the

wing; two dots on teguke, post-scutel, a line on each side of

metathorax below, and the margin of segments 1, 2, luteous
;

tibiae with a yellow line ; femora 1, 2, spotted with yellow at

the apex. Wings dusky, margined with gray.

Uab. Guadaloupe. Collection of the Marquis of Spinola.

2. Form less cylindrical, not much elongated, the thorax more

crowded together, often short and wide anteriorly, con-

tracted posteriorly. Metathorax more convex, rounded;

its fossette generally small, but always distinct. Abdomen
ovoid or irregular, the first segment narrower than Ike

second, having no longer the shape of an elongate-bell,

widened anteriorly, which receives the second segment, but

is not truncate anteriorly, not having an anterior and a

superior face, but the two faces lost in a continued curva-

ture ; this segment not as sessile; second segment more

swelled than in the preceding, short and convex, contracted

at base to fit into the first

Insects in general strongly punctured ; often velutinous.

(Group of 0. Huastecus, otomitus, etc.)

The type of this group is not easily defined, because each

species unites only a part of the characters above indicated, the

group being composed of an agglomeration of very divergent

species. Among the Stenancistrocerus this type is reproduced

by a A. Sumichrasli, Guzmani, etc.

All the species are of small size; they seem to be very numerous

in the southern part of the northern continent.

It becomes more difficult to distinguish the numerous little

wasps, because the species are quite approximate to each other,

and the character of their punctures and forms varies between

certain limits, so that one can only feel sure about them, bv
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comparing numerous specimens. It seems nearly impossible to

determine single specimens upon simple descriptions.

The details of form and livery upon which I have endeavored

to build the subdivisions of the arrangement of the species, are

of a very doubtful profit, because of the difficulty of defining

them clearly, so that they must not be absolutely relied upon.

A. Form rather stouter, abdomen rather wide in the middle, but

yet attenuated before. The fossette of the posteriorface of
metathorax rounded, always distinct. (Fossette of meta-

thorax sometimes margined superiorly.)

a. Thorax but slightly adorned with yellow; {sometimes quite black, with a

yellow spot under the wing) ; post-scutel quite black or adorned with two

yelloio dots. 1

13*2. O. IVortoniantlS Sauss.—Niger ; clypeo antice anguste pro-

dncto, subbidentato ; metanoto rugoso, foveola striata, marginibus

punctatis, obtusis ; abdomine ovato, prirao segmento valde punctato,

cupuliformi,basi subtruncato, sessili, secundo magis tenuiter punctato;

puncto mandibulari, frontali, post-oculari, lineola in ociilorum sinu,

macula subalari, punctis 2 post-scntelli et abdominis, segmentorum 1',

21 margine tenuiter, flavis ; 2° segmento utrinque flavo-punctato et

partiin ilavo-inarginato
;
genibus et tarsis ferrugineis ; tibiis anticis

flavis. 9 •

Var. a. Thorace omnino nigro, macula flava subalari.

—

b. Secundo abd.

segmento baud flavo-marginato.

Odyn. Nortonianus Sauss. Rev. de Zool. XXII, 1870, 105, 28, $>.

Total length, 9 mm. ; wings, 7 mm.

9 . Rather small. Clypeus somewhat triangular, rather narrowly

produced and subbidentate. Prothorax somewhat angulated.

Post-scutel short, forming on its anterior (or superior) part a

rounded transverse carina, with a little insensible medial tubercle;

its hinder face slightly convex. Metathorax rugose, punctured,

quite rounded, its concavity strigose, not marginate. Head and

thorax not very coarsely cribrose. Abdomen cylindrical, ovoid

;

the first segment short, truncate, and rounded anteriorly, as

cribrose as the thorax, the 2d slightly constricted at base, more

finely punctured, becoming more coarsely punctured on its hinder

part

Comp. also A. Peyroti, var.
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Black, shining. A little mark at base of mandibles, and of the

scape, a frontal spot, a little line in the sinus of the eyes, a post-

ocular dot, a sput under the wing, and a narrow marginal line

on the first abd. segment, yellow; knees and tarsi ferruginous;

anterior tilme yellow, especially anteriorly. Wings transparent.

Var. a. Black. A spot on the mandibles, scape beneath, frontal

and post-ocular spot, a little line in the sinus of the eyes, and

one on the summit of the clypeus, yellow ; the two spots of pro-

thorax cpiite narrow; a spot under the wing, only two quite

small dots on the post-scutel, a narrow margin on the segments

1, 2 of the abdomen, and two free spots on the 2d segment, yel-

low. Feet black; knees yellow; tarsi ferruginous; anterior and

intermediate tibia? anteriorly yellow.

b. The margin of the 2d segment with only a small lateral yel-

low mark.

Bess. a. cliff.—This Qdynerus is well characterized by its quite

exceptional livery, the thorax being quite black, with a yellow

spot under the wing. It slightly recalls the description of 0.

Tisiphone, but the post-scutel is not yellow, and the metathorax

not ridged on its margin.

Hab. New England, Connecticut. Taken by E. Norton.

b. Anterior margin of prcthorax adorned with yellow, but not the posterior

margin; the yellow fascia often bilobed or interrupted. Fossette of meta-

thorax large, rather triangular, occupying nearly the whole width of the

metathorax.

* Sometimes there are two little free spots <>n Hie Id alidnminal Segments. (These very

small spots are very often war-ting, and do n.>t constitute serious characters.)

133. O. Victoriae SAtrss.—Niger, tenuiter dense punctatus ; metanoti

foveola parum excavata, marginibns inferis subacutis ; cot-pore serieeo-

sublanoso; puncto mandibularum, puncto froiitali, oculari et post-

oculari, scapo subtus, pronoti marline antioo, macula subalari, post-

scutello, metanoti canthis, abdominis segmentonim raargiriibus, tibiis

et tarsis, flavis ; tegulis tufts.— Variat. puncto mesonoti et puncto utrin-

qne 2' segment!, flavis.

9 • Clypeo crassins strigato-punctato in snmmo, fascia arcnata flava.

—

%. Clypeo flavn, bidentato ; striga mandibulorum et orbitis internis,

flavis ; met-anoto ssppius immaculato.

Odyn. Victoria Sauss. Revne de Zoolog., IX. 1857, 279, £.

Total length, 10 mm. ; wing, 8 mm.
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?. Form and size as in 0. anormis, clypeus coarsely strigate-

punctate. An impressed point behind the ocelli. Thorax shorter.

Metathorax rather flattened behind ; its concavity not distinctly

strigate ; the lateral and inferior edges sharp. The first segment

of abdomen not so sessile, nor so short, more rounded, funnel-

shaped or cup-shaped; the second constricted at base, to fit into

the first. The whole insect finely punctured, more finely and

more densely than in 0. anormis; the 2d and 3d segment more

strongly so than the first ; the margin of second more coarsely

cribrose ; its edge smooth, very slightly reflexed.

Black, silky, rather woolly. Ornaments of the body yellow,

just the same as in 0. anormis; but the lateral spots of the first

two segments are quite small or wanting, and the marginal fascia

of prothorax complete. Tegulse rufous. Wings cloudy, prin-

cipally in the radial cell.

Var. a. Extremity of clypeus with two yellow marks; 5th abd.

segment not margined.

b. Ornaments and feet, except at base, ferruginous.

e. No yellow spots on the 2d segment.

%. Clypeus yellow, bidentate ; a line on the mandibles and

inner orbits yellow. No spots on the 2d segment.

Var. Metathorax quite black.

Bess. a. diff.—A very difficult species. Most resembles 0.

May us ; differs from it by its more triangular posterior face of

metathorax, somewhat larger size, antenna? not fulvous beneath,

etc.—(Nevertheless it may be a variety of 0. mayus.)

From 0. anormis it differs by its velutinous body and its less

cylindric thorax, wider anteriorly.

Eab. Mexico. I caught 2 ? in the mountains of Angangneo

(Michoacan); % 9 near Cuernavaca; 9 in the barranca of Mex-

titlan ; 4 £ , 4 £ from Orizaba (Sumichrast).

** No lateral yellow spot on the abdomen. 1

t Excavation of metathorax rather large.

134. O. Inca Sauss.—Parvulus ; rrieer, ubiqne aequaliter punctatus,

metathorace rite foveolato, foveola punctata; capitis pnnctis, pronoti

margine antico, macula subalari, te<rnlis, post-scutello abdominisque

1 Compare also 0. Victories, wbicb is very often destitute of lateral yel-

low spots on the 2d segment of the abdomen
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segmentorum limbo, pallide-flavis
; pedibus nigris, genibus, tibiis

autice tarsisque subtus luteis.— £. Clypeo emargiuato, tlavo ; anteunis

subtus fulvis; scapi fascia llava ; alis infuinatis.

Odyn. Inca Sauss. Rev. de Zoul. XXII, 1870, 105, 29, $ %.

Total length, 7 mm. ; wing, 5.5 mu*.

?. Small. Thorax convex, narrowed posteriorly, margined

and angulate anteriorly. The whole insect densely and about

equally punctured, the abdomen as well as the thorax. Meta-

thorax velutinous, truncate a little behind the post-scutel, having

a rather wide cavity, which is punctate, rather margined; the

lateral ridges salient, forming nearly a blunt angle on each side.

First abd. segment small, cup-shaped, slightly depressed above,

its punctures not stronger than on the 2d; this is constricted at

base, subtuberculate at base above, quite cribrose; the punctures

a little stronger behind than anteriorly.

Black, grayish-silky. A frontal and post-ocular spot, anterior

margin of prothorax, a spot under the wing, tegulae, a fascia on

the post-scutel, and the margin of all the abdominal segments

pale-sulphur yellow ; the fasciae of the segments 1-2 the widest.

Anus black. Feet black; tibia?, knees, 1, 2, and tarsi, pale yel-

low ; tibiae black behind ; tarsi obscure above. Wings smoky.

% . Clypeus polygonal-pyriform, notched and bidentate, pale

yellow. Mandibles black. A little carina between the antennae.

Sinus of the eyes margined with yellow. Antenna? fulvous

beneath ; the scape yellow beneath ;
the hook fulvous.

Bess. a. cliff.—This approaches the 0. Kennicottianus, by its

form and its pale ornaments, although not as pale; but the scutel

is not parted by a groove, the metathorax not so rough; the first

segment is smaller, not so coarsely punctured, and the 2d is as

coarsely cribrose as the first.

Ilab. Peru (E. Norton. Taken by H. Edwards).

ft Excavation of metathorax smaller and rounded.

135. O. Mystecus Sahss.—Niger, flavo-pictus ; clypeo, thorace et \o

abd. segmento crasse cribrato-punctatis ; secundo segmento polito,

sparse et magis tenuiter punctato. margine impresso et crasse punctato;

capitis lnaculis, pronoti macnlis 2, post-scutello abdominisque segmen-

torum l'-3' margine, flavis
;
primi fascia latiore ntrinque aucta, 2a subre-

panda, 3a tenuissima, % incompleta
;
pedibus nigris artubus subferru-
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gineis ; clypeo % flavo, apice nigro, bispinoso ; alis subhyaliuis, tegulis

nigiis fiavo-biuiaciilatis.

Odyn. Myslecus Sauss. Revue de Zool., IX, 1857, 279.

Total length, 8 mm. ; wing, 6 mm.

?. Clypeus pyriforra, very coarsely punctured, nearly reticu-

lately rugose, prolonged into a sort of beak, suberaarginate at

tip. Head, thorax, and first abdominal segment densely and

strongly punctured. Edge of prothorax finely ruptured, its

angles subdentiform. Metathorax vertical, convex, very rugose,

rather velutinous ; its concavity very small; thorough superior

faces prolonging themselves on the posterior side, leaving but little

place for the concavity ; the lateral edges sharp and hairy.

Abdomen rather short; the first segment rounded, not short, bell-

shaped, strongly cribrose, rugose at base; 2d segment somewhat

in the form of a hawk's bell, rather short, polished, and more finely

punctured; its base a little constricted, although the 1st segment

is but little narrower than the 2d ; its margin having an impressed

zone of coarse punctures ; this zone having anteriorly an undu-

late form
; 3d segment densely punctured.

Black, shining, not velutinous like 0. Huastecas, May us, and

other Mexican species, but garnished with a sericeous gray pile,

rather argenteous on head and metathorax. Mandibles brown

or rufous; there are often two yellow spots on the top of clypeus
;

a frontal spot, a spot in the sinus of the eyes, and a post-ocular

line, yellow. Antennae black ; the scape below yellow. Two
spots in the middle of prothorax, touching its posterior edge, a

quite small spot under the wing (or none), post-scutel and ridges

of metathorax, yellow; tegulee brown, margined with ferruginous,

maculate with yellow; the margin of the first the widest, fused

on the side with a lateral spot, making it emarginate on each

side ; the yellow fascia of the second segment having two wide

notches, or rather undulate, complete beneath ; the 3d margin

quite narrow. Feet black; knees and tarsi beneath l-ather ferru-

ginous. Wings subhyaline, not ferruginous-brown.

%. Hook of the antenna? ferruginous. Clypeus squarely poly-

gonal, longer than wide, produced inferiorly triangularly, and

terminated by two separating teeth or spines ; its surface quite

coarsely punctured, yellow, with its extremity black.

The spots of the head larger, the sinus of the eyes quite yellow.

22
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The anterior edge of prothorax with a nearly complete submar-

ginal yellow band ; no spot under the wing ; the yellow band

of the 3d segment incomplete. The cavity of metathorax larger,

more limited superiorly.

Var. o. Clypeus with its lower half black; metathorax black.

Ornaments of the head pale.

Var. 9 % Flagellum slightly ferruginous beneath. Tegulas

blackish ; border of 3d segment wTanting, or incomplete or com-

plete.

Ress. a. cliff.—A small species, rather distinct by the very

coarse punctures of the clypeus, the coloration of the male, the

colors of abdomen and coarse punctures of the first segment, and

its clothing more sericeous than velutinous. The coarse rugosi-

ties of metathorax must not cause it to be confused with 0.

otomitus; this is a velutinous insect not as small, with a different

livery and more angulate metathorax.

Hab. Mexico. I caught 2 ?, 3 % near Cuautla, in the hot

part of the province of Mexico, and 1 % in the Mechoacan.

136. O. Catepetlensis Sadss.—Minutus, niger, capite elevato; an-

tennis inferius insertis ; metathorace foveolato ; mandibulis apice

rufis ; clypei apice, puncto frontali et post-oeulari, inaculis 2 pronoti,

tegulis, puncto subalari post-scutelloque, flavis ; abdomine va!de punc-

tato, segmentis 1°, 2° fiavo-limbatis
;
pedibus fulvis, basi nigris. Alis

subhyalinis in costa fusco-ferruginescentibus.—Long. 9 mm.— $? . An-

tennis nigris.—
'J,.

Clypeo paulura bidentato, flavo; mandibulis antice

et scapo subtus flavis; flagello subtus ferrugineo.— Variat. signaturis

luteis.

Odyn. Catcpethmsis Sauss. Et. Vesp. Ill, 255, 132.

I did not find this species in Mexico, and have not seen it again

since I described it. The type in Spinola's collection has been

destroyed. It seems to approach closely to 0. mystecus.

Hab. Mexico.

13*7. O. mayus Sauss.—Niger, cinereo-sericeus, flavo-mnltipictns ;

pronoto antice, post-scutelli fascia, abdominisque seginentorum margi-

nibus, ochraceo-flavis ; tibiis antice flavis; tegulis ferrugineis.— £.

Clypeo truncato, superne macula fulva.— % . Clypeo bidentato, vel sub-

bidentato, flavo; antennarum flagello subtus fulvo; pedibus partim

flavis.

Odyn. Maya Sacss. Revue de Zool. IX. 1857, 279.

J . Total length, 9 mm. ; wing, G.S mm.

% . Total length, 8 mm. ; wing, 6 mm.
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?. Clypeus rather bicarinatc, polished, cribrose, truncate at,

tip. On the vertex a small impression. Prothorax squarely

cut, its angles not prominent. Metathorax rounded, punctured

a little less than thorax ;
its cavity small, rounded, punctured.

The lateral ridges argenteous. Abdomen ovate ; nearly as

strongly punctured as the thorax ; the first segment cup-shaped,

a little margined ; the second rather wide, its margin having a

wide zone of more coarse punctures; not channelled, its extreme

edge very finely margined ; the 3d and 4th rather strongly punc-

tured.

Black, silky, with the metathorax argenteous. A spot on

mandibles, a transverse spot on the summit of the clypeus, frontal,

ocular and post-ocular dot, and scape beneath, yellow. Anterior

margin of prothorax adorned with a moderately wide yellow

fascia, sometimes narrowed on the sides, bilobate in the middle.

A yellow fascia on post-scutel; wing scales ferruginous, margined

with yellow. All the segments of the abdomen regularly margined

with yellow (rather ochraceus); the first rather narrowly, the

second very widely; anus yellow at the extremity. Feet black;

wings subhyaline, nerves subferruginojs, the apex somewhat

smoky.

Var. Metathorax black, or with two lateral yellow lines.

% . Clypeus pyriform, yellow, terminated by two little triangular

teeth (sometimes blunted). A line on the mandibles and a

vertical line between the antenna?, yellow. Flagellum of the

antennae fulvous beneath. Yellow margin of prothorax narrow.

Metathorax a little more triangular. Second abd. segment not

so widely margined. Knees, tibiae, and tarsi yellow, obscure on

their posterior face.

Var. Wing scales ferruginous.

Var. 9 % .
—a. Form narrow; anus black; margins of segments

3, 5, 6 narrow; anterior margin of prothorax narrow.

6. Metathorax quite black.

c. Margin of the abdominal segments wide; anus yellow (0.

Maya Sauss).

d. A spot under the wing or no spot.

e. The abdomen blacker, with argenteous reflection; its yellow

ornaments more golden.

Bess. a. diff.— It differs from 0. mystecus by the livery of its

abdomen ; by its metathorax, not rough ; by the yellow band of
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1st segment not widened on the sides, but on the contrary nar-

rowed ; 2d segment without an impressed marginal band
;
clypeus

? not as coarsely punctured and bicarinate ; size somewhat

larger, etc.

From 0. Victoria; it is distinguished by its shorter form, and

metathorax not so triangular, and antennae of % fulvous beneath.

Hab. Mexico. I caught several ? % in the temperate terrace

of Cuernavaca, near Yautepec ; and in the valley of Mextitlan.

c. Posterior margin of prothorax, and often also the anterior margin bordered

with yellow. (Insects often velvety.)

13S. O. Huastecus Sauss.—Crassiusealus, fulvo-velutinns, densis-

sirae punctatus, metanoto argentato, minus distincte punctato quam

mesonotum ; clypeo apice et snperne fulvo-maculato ;
pronoti margine

antico et postico, macula subalari, post-scutelli fascia, metanoti cantliis

abdominisque segmentorum limbo, fulvis ; 2 1 segment! margine et tertio

grosse punctatis; tibiis antice fulvis; alis subfuscescentibus, tegulis

fulvo-marginatis.—%. Clypeo ovato, fiavo-bidentato ;
secun.li abd. seg-

ment! margine paulum reflexo.— Variat. $. Clypeo et metathorace

nigris.— £ . Antennis subtus fulvis.

Odyn. Huastecus Sadss. Revue de Zool., IX, 1857, 278.

Odyn. sobrinus Sacss., Ibid., 278, % (var.).

Total length, 11 mm. ; wing, 8 mm.

The size of 0. anormis. A little impression behind the ocelli.

Clypeus triangular, pyriform, coarsely punctured, truncate and

biangulate at tip. Prothorax upturned, subbiangulate. Head

and thorax densely punctured, velutinous; metathorax smoother;

its hinder face triangular; having a small concavity, finely strigate

and punctured, not margined ; superiorly terminated by a double

arch, but not ridged. The lateral edges (extending from the

hinder wing to the articulation of the abdomen), compressed and

sharp, covered with shining silvery hair.

Abdomen ovoid; the first segment rather elongate, cup-shaped

or rather shortly convex funnel-shaped; the 2d rather in form

of a hawk's bell, constricted at base to fit into the first, The

whole abdomen silky-velntinous with fulvous reflections, densely

but a little less strongly punctured, than the thorax; the second

segment not quite as strongly as the first ;
its margin coarsely

punctured, with the edge very little reflexed; the 3d not quite

so coarsely, the 4th finely, the 5th and 6th not at all punctured.
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Black, fulvo-velutinous. The extremity of clypeus and a spot

at its summit ; a frontal and ocular spot, a post-ocular line, a

line under the scape, fulvous-yellow ; the anterior and posterior

edge of prothorax narrowly bordered with the same color. A
spot under the wing, edj^e of wing-scales, a line on post-scutel,

and the edges of metathorax margined with fulvous; segments

1-5 of the abdomen regularly margined with fulvous-yellow;

fasehe of 1st and 2d segments broader ; of the others narrow.

Feet black; tibiae yellow anteriorly; tarsi fuscous. Wings
smoky.

Var. a. Last abdominal segments without yellow margin.

b. Ornaments of the body more yellow.

c. Clypeus truncate or subbidentate.

%. Of the same size or smaller; not so much of fulvo-veluti-

nous, head argenteous before. Clypeus ovate-polygonal, longer

than wide, bidentate, argentoous-yellow. The hook of antennae

black. Inner orbits fulvous. Metathorax generally quite black.

The margin of 2d abd. segment more reflexcd, more or less cana-

liculate ; its base above somewhat subtuberculate. Var. No
spot under the wing. Var. sobrinus Sss.—Somewhat more

slender. The ornaments of the body bright yellow; no spot

under the wing. Metathorax quite black. The abdominal seg-

ments all well margined with yellow, the fascia? of medium width.

•— 9. Clypeus black or with a yellow spot at its summit; antennae

black, the scape yellow beneath. Knees, tibiae, and tarsi yellow;

tibiae blackish beneath.

—

% . The flagellum of the antenna? orange

beneath ; knees, tibiae, and tarsi yellow.

Bess. a. diff.—In livery and size this is just like 0. otomitus,

but differs by both margins of prothorax being bordered with

yellow and its metathorax not rugose, but only finely punctured.

It has, like this species, the anus often margined with yellow and

the antennae yellow beneath, but the wings are not ferruginous

as in this species.

It resembles 0. propinqnus, but differs in having the prothorax

.shorter and the 2d segment too much swelled, with the margin

more reflexed.—Compare also 0. Peyroti which is a quite allied

species, but with black feet and narrow borders of first segment,

and a wide bordering on 2d segment.

0. Totonacus is a much more slender and naked species.

Hab. The temperate and elevated parts of Mexico. I caught
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a % in the valley of Mexico ; and several other specimens in the

ten perate regions of Cuernavaca, of the Iluasteca, and in the

valley of Mextitlan.

Observation.—I have joined O. sobrinus with O. Huastecus,

because new specimens seem to establish the transition between

the two presumed species. Nevertheless, 0. sobrinus has a some-

what different metathorax. It is extremely difficult to decide

upon the species of these small Odyneri, all quite variable.

139. ©. Otomitus Saoss. (Fig. 21.)— 0. Huasfeco similis, paulo minor,

argenteo- vet 1'ulvo-velutinus
;
pionoto bidentato; metaioto maximerugoso,

valde foveolato
;
pronoti margine .postico et angiitis, fascia post-scutelli,

tegulis, abdominis segmeutorum tirnbo, ouhraceis ; macula subalari

nulla; metanoto irnmaculato ; tibiis fulvo-niaculatis ; alis fttiTugineis,

apice griseis.— £. Clypeo truncato, nigro, in summo macula fulva.

—

% . Clypeo bidentato, albido vel uiveo; anteunis subtus pallide fulvis.

Odyn. otomitus Sauss. Revne. de Zool., IX, 1857, 278.

Total length, 9 > ^ mm - 5 wm g> % > 7 mm.

Very similar to 0. Huastecus; having the same appearance,

and the same kind of livery ; differing principally in the following

characters.

?. Size rather smaller. Clypeus less elongate, truncate at

tip. The impression of the vertex more distinct. Angles of

prothorax quite dentiform. Metathorax truncate; its hinder

face occupied by a large and deep concavity, punctured and

rugose, but not margined by sharp edges ; the upper face of the

metathorax and the edges of the excavation extremely rough,

occupied by very large punctures, or rather by little reticulate

dimples, which occupy the superior margin of the excavation.

First abd. segment punctured, much like the head ; the second

densely punctured, and having on its posterior margin a little

stronger zone of punctures, but this margin not canaliculate,

nor reflexed; the 3d still rather strongly punctured
;
those fol-

lowing densely but not strongly punctured. The whole insect

rather velutinous, clothed with grayish or fulvous pile. Meta-

thorax argenteous. A spot or a band on the summit of the'

clypeus, a frontal spot, a line on the scape, a very little spot in

the sinus of the eyes, and a spot or line behind their summit, dull

vellow. Posterior margin of prothorax, its angles, and a line on

post-scutel fulvous or dull yellow. Tegulse ferruginous No spot

under the wing nor on the metathorax.



ODYNERUS. 343

All the abdominal segments regularly margined with ochre-

yellow ; the anal segment yellow or margined with yellow. The

fasciae rather wide ; the first being the narrowest. Feet black
;

tibiae a little spotted with yellow, often yellow anteriorly ; tarsi

slightly ferruginous. Wings ferruginous with the extremity

smoky.

Var. a. The body grayish-velutinous or fulvo-velutinous.

b. Clypeus quite black.

c. Angles of prothorax scarcely dentiform.

d. A little yellow marginal line on both sides of the lower

part of the excavation of the metathorax.

e. Anus black.

%. Clypeus rather pyriform-elongate, bidentate, white or lute-

ous, as also the frontal spot and the inner orbit of the eyes.

Antennas beneath yellow or fulvous ; the hook arcuate, black.

The 1th abd. segment only, margined with yellow.

Var. a. Clypeus obtusely bidentate.

6. Anus not margined with yellow.

An examination of numerous specimens has shown notable

differences in the form of metathorax : 1°. Sometimes it is quite

widely excavated, the lateral parts forming very salient borders,

or it is even rather angulate on each side. The strong rugosities

form sometimes a sort of arched edge, margining the fossette

superiorly; sometimes they have a tendency to delineate angular

ridges margining the cavity, making this bipentagonal as in the

true Ancistrocerus (A. capra, etc.).—2°. In other specimens the

metathorax is not so angulate, nor so excavated ; its side margins

are not so produced, but it is more rounded ; the fossette is

smaller and rounded, more closed and confined by the rugosities.

This is more frequent in the males.

These various forms greatly embarrassed me until I could com-

pare numerous specimens. It is important to notice that the

principal character of this species is the very rugose sculpture of

the metathorax, its form being variable. It is still more rugose

and excavated than in mystecus.

Bess. a. diff.—A distinct species, well characterized by its

metathorax, as just indicated ; by its bidentate prothorax, and

the abundant yellow margination of the abdomen, and anus, often

yellow.

In the rnale&the antennae, yellow beneath, recall the 0. Huas-
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lecus var., and Peyroti, which have the same livery, but not the

rough metathorax, and differ also % by the reflexed margin of

its 2d segment and the first having both the margins of prothorax

yellow.

(Compare with 0. myslecus, which has also a rough meta-

thorax. )

Hab. The hot and temperate parts of Mexico. I caught 5 9

,

4 % near Tampico, and in the temperate part of the province of

Mexico, near Yautepec.—Numerous specimens were caught by

my companion, Mr. Sumichrast, in the Oriental Curdillera, Cor-

dova, Orizaba, etc.

140. O. similis Smith.—Niger, fulvo-velutinus
;
puncto frontali et

clypei apicis, abdomiuisque segmentorum 2'-G' margine, llavis ; alis in

costa feriugineis. 9-

Odyn. similis Smith, Cat. Brit. Mus. Vespid. 80, 202, 9

.

Total length, 4^ lines.

9. Black, covered with ochraceous pubescence, and having

also a clothing of changeable golden pile. Clypeus truncate at

the apex; the lateral angles acute, subdentate. A yellow spot

between the antennae and another at the apex of the clypeus.

Thorax slightly narrowed anteriorly and posteriorly ; the ante-

rior margin of the prothorax not raised or sharply truncate.

Metathorax rounded at the sides and truncate posteriorly, and

slightly concave. Abdomen: first segment much narrower than

the second, strongly punctured; its apical border marginate ; the

apical border of the 2-5 segment with a broad yellow fascia, the

apical segment yellow, with a black spot in the middle of its

base ; the fascios of the segments continued beneath. Wings hya-

line; the anterior margin of the superior pair yellowish; nervures

ferruginous.

Hab. Mexico.

This species by its golden velntinous clothing and ferruginous

wings seems to approach very nearly to 0. otomitus, and mayus,

but differs by its quite black antennas, thorax, first segment, and

feet. This should separate it more from 0. Payroll var., although

differing in several characters, this species having more argente-

ous pile, antennas not quite black, etc.
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141. O. Peyroti Sadss.—Niger, argenteo-sericeus, confertim puncta-

tus ; abdouiine niagis tenuiter punctata; pionoto bidentato, postice

tenuiter fulvo lirabato ; scapi fascia, post-scutelli fascia abdominisque
segmentorum 2'-6' marginibus late, ochraceis

;
priiuo segmento tiigonali-

cupiliformi, tenuiter fulvo-liinbato
;
pedibus nigris, anticis antice flavis

vel fulvis.— 9 . Clypeus superne macula flava, punctis capitis flavis.

—

% . Clypeo bidentato, orbitarum margine interne-, luteis ; anteunis subtus
fulvis.

Odyn. Peyroli Saoss. Revue de Zoologie, IX, 1857, 278.

% . Total length, 9 mm. ; wing, 6.5 mm.

9 . Clypeus bicarinate. Thorax short. Angles of prothorax

dentiform. Metathorax rounded
; its concavity small, rounded,

strigate-punctate. Head and thorax densely punctured ; the

metathorax more velutinous, not so strongly punctate. Abdo-
men not sessile

; the first segment not truncate anteriorly, but

triangularly rounded, cup-shaped, nearly funnel-shaped, about as

wide as long. The second rather short, its margin more strongly

punctured, the rest more finely punctured than the thorax ; the

first segment scarcely more strongly punctured than tbe 2d.

Black, grayish-silky, with a strong reflection on head and

metathorax. A spot on the superior part of clypeus, a line

under the scape, a frontal ocular and post-ocular spot, a very

narrow line on the posterior margin of prothorax, and its angles,

fulvous ; a line on post-scutel, edges of metathorax, the narrow

margin of the 1st abd. segment, and a broad one on the 2d—6th,

ochre-yellow; anus black, or margined with yellow. Feet black,

the anterior pair fulvous anteriorly. Wings hyaline, brown at

the extremity, slightly ferruginous at base; nerves brown or fer-

ruginous.

Var. a. Both edges of prothorax margined with yellow.

b. A yellow spot under the wing.

c. Anterior edge of prothorax black.

d. Metathorax immaculate.

e. Wings somewhat ferruginous.

% . Clypeus longer than wide, bidentate, pale-yellow, argenteous.

Antennas black, fulvous beneath ; the scape and inner orbits with

a yellow line. Metathorax quite black. The first segment

smaller, more triangular. The edge of the second segment a

little reflexed.

Var. a. The first segment scarcely margined with fulvous.

6. No frontal nor post-ocular spots.
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Ress. a. diff.—This is a very difficult species. The yellow

margin of the 2cl segment is rather bi-emarginate as in 0. mys-

tecus.—The body is not fulvo-velutinous as in Huastecus and

Otomitus, but more black, with silky argenteous reflections; the

metathorax is not rough as in Otomitus, nor so widely excavated.

—It differs also from Huastecus, by its acute prothoracic angles

and smaller size, its deeper and more rounded metathoracic

cavity, the yellow margins of abdomen, especially the 2d, wider;

the 1st being much narrower, and its feet black. It can be easily

distinguished by the wide margin of 2d segment. Sometimes,

especially in the males, the head, prothorax, and first segment are

almost wholly black.

Hab. Mexico. This was caught in the temperate district of

Cuernavaca, south of Mexico, by my companion, H. Peyrot, to

whom it is dedicated ; ? % also have been taken near Orizaba,

4 9, 2 £ (Sumichrast).

d. Prothorax quite yellow above. Scutel and post-scutel yellow.

142. ©. colli tsibaris Sadss.—Niger; metathoracis foveola subraar-

ginata ; abdominis 2' segment! margine subiefiexo ; clypeo 9 superue,

puncto fiontali, oculari et post-oculari, flavis ; scapo subtus flavo

;

pronoto, macula subalari, scutello, post-scutello, metathoracis canthis,

abdominis segmentorum limbo. tibii^que antice, llavis ; alis subhyalinis,

costa subfenuginea, apice griseo ; tegulis ferrugineis. J.

Odyn. columbaris Sauss. Et. Vesp., I, 158, 42; pi. xvii, fig. 3 (1852).

Hub. South America,; Columbia, (type in the Paris Museum.)

3. Body elongate, slender ; the abdomen especially, very slender.

Metathorax convex, having no longer a distinct excavation,

but sooner parted by a large groove, which separates its

txvo cheeks, somewhat as in Eumenes. Abdomen slender,

spindle-shaped; the first segment elongate, funnel-shaped,

sometimes subpedunculate.

(Group of O. Totonacus.)

These insects are all small, shining, not velutinous; black, with

luteous ornaments. They have quite the same appearance as

those of Section III (see below), but the scutel is black, the pro-

thorax has its hinder margin bordered with pale colors, and the

post-scutel is not truncate.
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(Among the Slenancislroceri this type is represented by Sten-

anc. Fariasi.)

143. O. Totonactis Sauss. (Fig. 23.)—Sat minutus, gracilis, niger,

nitidus, cinereo-subseiiceus, eribrato-puuctatus ; inetanoto convexo,

tenuissime punctulato, foveola vel potius sulco striato diviso, canthis

argenteo-pilosis ; abdominis primo segmento convexo-iufundibixlifornai

;

capitis punutis, pronoti niargine postico, post-soutello, metanoti fasciis 2,

macula subalari segmentorumque 1', 2' margine, sulfureis vel albidis 1
;

tibiis antiue sulfureo-notatis ; tegulis nigris.— %. A n tennis subtus fer-

rugineis ; clypeo subemarginato, luteo, nigro-marginato.

Odyn. Totonacus Sauss. Revue de Zool., IX, 1S57, 278.

Total length, 10 rani. ; wing, 8 mm.

9. Form slender, elongate, narrow. Head as high as wide;

the notch of the eyes opened, triangular; clypeus rather strongly

punctate, rather widely truncate, biangulate, or having a little

concave apical margin. An impressed point on the vertex.

Prothorax squarely cut, angulate, slightly bidentate. Head and

thorax densely cribrose; the flanks more finely punctate; meta-

thorax narrowed, triangular, slightly biconvex, smooth, very

finely punctured only, not cribrose, like the rest of thorax; its

excavation being rather a wide groove than afossette; delicately

strigate-punctate ; the lateral ridges very sharp, garnished with

whitish hair. Abdomen slender, elongate
; first segment convex,

triangular, cribrose like the thorax; the second finely punctured,

contracted at base or subtuberculate; its margin a little more

coarsely punctured than the rest, but without a distinct zone, not

canaliculate ; the following less and less strongly punctured.

Black, shining, with sparse grayish down. Scape beneath

fulvous; a spot on the mandibles, a frontal spot, ocular and post-

ocular spot, pale yellow
;
posterior margin of prothorax and its

angles, a spot under the wing, appendix of tegulae, anterior margin

of post-scutel, two elongate marks on the inferior extremity of

metathorax, and a narrow margin on the 1, 2 abd. segments, pale

sulphur-yellow; the yellow fascia of the second generally still

narrower than that of the first; both a little prolonged on the

lateral angles of the segments. Tegulae black or margined with

brown. Feet black; tibice anteriorly with a sulphur-yellow line;

tarsi slightly brownish, or rather ferruginous. Wings smoky.

1 Vel potius stramineis.
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Var. a. Clypeus with a yellow spot at summit.

b. Head immaculate.

c. Angles of prothorax black; its posterior margin nearly all

black.

d. Metathorax black ; only the articular valves yellow.

e. The fascia of post-scutel interrupted.

f. Segments 3-5 narrowly margined with brown.

g. Tibiae anteriorly obscure.

% . Nut quite as slender ; thorax shorter. Second segment

more tuberculate at base. Clypeus pyviform, truncate, its apical

edge concave, hardly bidentate; its surface white, margined with

black. Antennas orange beneath; the scape luteous beneath.

Mandibles immaculate ; head often immaculate; metathorax but

little maculate: coxa? 2-3 anteriorly luteous.

Var. a. The femora with a yellow line near the apex.

b. No spot under the wing.

c. Clypeus quite yellow.

d. Segments 3-6 narrowly margined with fulvous (only one

specimen).

Var. 2 % Ornaments dull yellow (from alteration?).

Special Variety.—The margin of the second abdominal seg-

ment a little depressed or slightly canaliculate, more coarsely

punctured, and even a little reflexed in % . In this variety the

yellow margin of the 2d segment is as broad as that of the first.

The anterior edge of prothorax is margined with yellow, and the

posterior one incompletely margined. (? %, Orizaba.)

Hess. a. diff.—A species distinct by its elongate slender form,

its black shining body, cribrose with punctures like fine strings,

and smooth metathorax; as also by its scarce ornaments, straw-

vellow and with only two abdominal fasciae, the hinder margin

of prothorax being bordered with yellow. It is very similar

to 0. Tacubayse, but much larger, and more strongly punctured;

the abdomen is not so elongate, the 2d segment is scarcely longer

than broad, posteriorly truncate, not arcuate, etc.

144. O. coyotlis Sauss. (Fig. 26.)—Nicrpr. rainntus, abdomine graoili ;

corpore subru£Ose puuetato ; metanoto teiiuissiuie punctato ;
abdominis

sesjmentis 1°, 2° valde punctatis ;
seoundo basi constricto ;

scaposubtus,

puncto frontali, oculari et post-oculari, pronoti margine antico et postico

teuuissiuie, puuetis 2 post-scutelli abdominisque segmeutoruui V, 2'
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limbo anguste, sulfureis ; tibiis autice tarsisque ferrugineis.— £, . Clypeo

albido, apice subeinarginato ; antennis subtus ferrugineis.

Odjn. coyotus Sauss. Rev. de Zool. XXII, 1870, 106, 30, % .

Total length, 8 mm. ; wing, 6 mm.

Form the same as in 0. totonacus, but the size quite small as

in 0. Tacubayse. Head and thorax very densely and rather

rugosely punctured, shagreened
;

post-scutel triangular, but

having at its summit a very delicate little arcuate sharp line
;

looking backward, metathorax not so oblique even as in toto-

nacus, more vertical, not rugose, very finely punctured, convex,

with a little fossette on its inferior part; its edges hairy, grayish.

The superior articular valves of the apex spiniform. Abdomen
slender; the first segment arcuate, funnel-shaped, longer than

wide, 'very slightly petiolate, and with a depression above.

Second segment about as wide as long, strongly constricted at

base, which makes it subbidentate above and beneath. The first

two segments almost equally punctured, as strongly as the thorax,

but shining; the following less and less strongly so.

Black. The clots on the head nearly imperceptible or want-

ing
; the hinder margin of prothorax and its angles quite finely

bordered with pale yellow ; only two little yellow dots on the

extremities of post-scutel, and the first two segments with a

narrow sulphur-yellow margin, which is not continued on the sides

of the first segment. Feet black; tibia? and tarsi somewhat varied

with brown or ferruginous. Wings but very little smoky.

% . Clypeus white, its extremity with an arcuate snbemarginate

notch. Mandibles with a white line. Flagellum fulvous beneath.

Bess. a. cliffy—This insect has just the same size and appearance

as 0. acolhuus, but yet is very different, having the post-scutel

triangular, not flat above, truncate behind, not crenulate. From
0. Tacubayse it differs by its strongly punctured abdomen, and

its shorter 2d segment, without an arcuate margin, shorter meta-

thorax, etc.

Hab. Temperate Mexico. I caught two males in the valley

of Mextitlan ; one from Orizaba (Sumichrast).

145. O. Taculbayae Sapss. (Fig. 27.)—Minutus, niger, gracillimus,

tenuiter punctatus, metanoto depresso, postice prodncto; abdominis 1>^

segmento infundibuliformi : secundo valde elongato, margine postico

arcuato ; scapo subtus, frontis macula, pronoti marginibus, fascia post-

scutelli et margiue abdominis segmeutorum 1P-20, sulfureis ; tibiis et
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tarsis ferrngiueis.— % . Clypeopiiiformi, nigroet ijavo- variegate- ; ilagello

subtus fulvo.

Odjn. I'acubaga Sacss. Revue tie Zool., 1857, 270, % .

Total length, 8 nun. ; wing, b' mm.

Quite small. Form quite slender and elongate, particularly

the abdomen, which is longer than head and thorax {%), more

elongate than in 0. totonacus. Head and thorax finely cribrose;

the former circular. Scutel parted by a groove. Metathorax

smooth, quite finely punctured, triangular, obliquely produced

posteriorly, convex, rather flattened, parted superiorly by a

groove, interiorly having a very shallow flattened obsolete

fossette; the lateral edges sharp, arcuate, clothed with argenteous

pile. The articular vaives of the apex not produced into long

spines. Abdomen cylindrical ; 1st segment convex-funnel-

shaped, narrow, longer than wide, as stiongly punctured as the

thorax ;
having an obsolete transverse depression before its edge;

2d segment much longer than wide, constricted at base, subtu-

berculate above at base; its posterior' margin arcuate, convex,

having a line of stronger punctures ;
beneath near the base it

has a sort of transverse wrinkle.

Black, shining, grayish-silky. Scape beneath, a spot on the

forehead, a post-ocular spot,. anterior and posterior edge of pro-

thorax, a line on the post-scutel, and inferior ridges of metathorax

sulphur-yellow. Margin of thetegula? and a tubercle under the

wing, ferruginous. Post-tegular appendix black. Articular

valves of metathorax yellow. The first two abdominal segments

narrowly margined with sulphur-yellow : the yellow margin of

the first continued on the sides along the lateral edges of the

segments (rather inferiorly); that of the 2d complete beneath.

Feet black; tibia? and tarsi ferruginous. Wings very slightly

smoky.

£. Clypeus pyriform. rather bidentate, black, with two longi-

tudinal yellow bands, or yellow, with a central irregular black

band, and inferiorly margined with black. Scape of the antennas

fulvous beneath ; hook fulvous. Intermediate coxse spotted with

yellow.

Var. Segments 3-6 margined with brown ; the 3d beneath

with a little yellow.

Bess. a. diff.—Resembles O. coyotus and totonacus, but not
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as strongly punctured, and very distinct by its metathorax being

more flattened and produced posteriorly, and by its long second

abd. segment, witb an arcuate edge. It is also much smaller

than the last.

Hab. I caught only males in the valley of Mexico, near

Tacubaya.

146. O. pruinosus Smith.—Niger, sericeus ; capite, thorace et abd.

]P seguaeiito valde punctatis ; fascia clypei surnini, puncto frontali et

post-oculari, pronoti margine autico, macula subalari, tegulis partim,

post-scutello, metanoti canlhis, abdominisqne fasciis 2, albidis
;
pedibus

1°, 2° albido variis ; alis subbyalinis. J .

Odyn. pruinosus Smith, Cat. Brit. Mus., Vesp., 79, 200, 9

.

Length, 6 liu.

9. Black; in certain lights, covered with fine silvery pile ; the

metathorax truncate, slightly concave, with a central impressed

line, on each side of which it is obliquely striate ; a stripe at the

base of the clypens, a minute spot between the antennae, and

another behind the eyes, white ; the head, thorax, and base of

the abdomen strongly punctured ; the anterior margin of the pro-

thorax, a spot beneath the wings, the anterior and posterior

margins of the tegulse, a spot behind them, the post-scutellum

and lateral margins of metathorax, a spot on the apex of anterior

femora behind, and the anterior and intermediate tibiae outside,

white ; the 1st and 2d segments of the abdomen with white

fasciae on their apical margins ; that on the second continued

beneath. Wings hyaline, with their margins clouded.

Hab. St. Domingo.

The peculiar forms of this species not being very fully indi-

cated, I cannot be certain of its position. I place it near to

0. totonacus, to which it is allied by its livery, which is an indica-

tion of the group.

Here probably comes the position of two species of which I

have no longer the types under my eyes, and which are not

described with sufficient detail.

147. O. Hiiro Sauss. 1—Parvixlus, elongntus, gracilis, rugosus, rrieei ;

clypeo disco'idali, subbidentato; pionoto elongato, grosse punctata

;

1 Perbaps this might figure better in the subsection of 0. pennsylvanicus.

perennis, etc. ?
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abdomine gracili, punctato ; antennis et clypeo oranino atris
;
puncto

frontali, macnlis 2 pronoti, tegulis partial, post-scutello et abdominis

segmentorum 1', 2' margins sat late, flavis ; tertii fascia flava abbre-

viata
;

pedibus nigris, tibii.s flavis, tarsis fuscis ; alis subinfuscatis.

O.—Longit. 9.5 mm.

Odyn. Huro Saoss. Et. Vespid., Ill, 297, 185, O (1854).

Ilab. United States.

148. O. MoJiicaims Sauss.—Minutns, gracilis, punctatus, niger;

puncto frontali et post-oculari, maculis 2 pronoti, post-scutello abdo-

minisque segmentorum 1', 2' limbo, flavis. Tibiis flavis, tarsis fuscis.

Alis hyalinis venis fuscis.— Longit. 8 mm.

%. Clypeo discoi'dali, flavo, subemarginato ;
puncto in labro et fascia in

scapo flavis ; antennis subtus ferrugineis.

Odyn. Mohicanus Sauss. Et. Vespid., Ill, 297, 185, % (1854).

Bab. United States. State of New York.

III. Metathorax not produced superiorly beyond the post-scutel,

convex; its hinder fare parted by a deep groove. Post-

scutel truncate ; having a superior transverse face and

a posterior vertical or oblique face ; the two faces separated

by a sharp edge.

Form quite elongate, exactly the same as in the last subdivision

(II, 3),
1 very slender, elongate; the abdomen slender,

spindle-shaped; its first segment funnel-shaped. Post-

scutel always black; scutel often marked with yellow.—
Insects small, black, shining, with pale ornaments.

These insects have much the appearance of those of the group

of 0. Totonacus, but the prothorax is raarginate anteriorly and

the scutel is maculate, not the post-scutel.

A. Metathorax quite ununited superiorly.

149. O. Acolliuus Sauss.—Parvulus. gracillimus, elongatus, niger,

cribrato-punctatus ; pronoto antice cristato-bidentato
;

post-scutello

truncato, elevato-cristato ; metanoto tenuiter punctato, inermi, bicon-

vexo, per sulcum partito; abdominis primo segmento infundibuliformi,

valde punctato, basi paulum petiolato, utrinque snbdentato, supra tumido,

aiue marginem transversim subcanaliculato ; secundo paulo depresso,

basi coarctato; reliquis vix punctatis
;
pronoto, scutello abdominisque

seguientis 1°, 20, vel 1°, 2°, 4°, flavo-marginatis ; macula subalari

1 Page 346.
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tibiisque basi, flavis.— %. Clypeo flavo-bidentato ; antennaiuni soapo

subtus fla'-
T o.

Odyn. Acolhuus Sauss. Revue de Zool. IX, 1857, 280.

Total length, 7 mm. ; wing, 5 ram.

Very small. Head circular or slightly wider than long, rather

thick, emarginate behind. Sinus of the eyes not much opened

on the inner side Thorax wide anteriorly; prothorax having

its anterior margin a little concave, crested, its angles spiniform

or at least sharply angulate. Scutel flat above, vertically trun-

cate ;
the truncation making a hinder face, transverse, a little

rounded on the lateral angles ; the sharp edge separatino- the

superior and posterior face quite crested; the crest erect, trans-

verse, very finelyr crenulate (sometimes not well developed).

Metathorax rounded-triangular, a little prolonged backward,

convex, parted by a groove or a channel. Its apex with pro-

duced bifid articulate valves, but not spined. Head and thorax

densely punctate, the metathorax more finely punctate than the

rest, silky; the lateral ridges garnished with argenteous hair.

Abdomen elongate, fusiform (spindle-shaped), subpetiolate ; the

first segment longer than wide; its base shortly petiolate, the

remainder funnel-shaped, swelled above, a little toothed on each

side; sometimes transversely channelled before the edge. Second

segment not much elongate, bell-shaped, a little depressed. First

segment cribrose like the thorax
; 2d more finely punctured,

except on its hinder margin
; 3d and following segments not

sensibly punctured.

Black. Head quite black; orbits silvery; a yellow spot at

base of the scape. Anterior margin of prothorax, a spot under

the wing, posterior margin of scutel, articular valvar of meta-

thorax, and the margin of the first two abdominal segments,

yellow. Tegulas ferruginous. Feet black; tibiae maculate with

yellow at base; their apical spine yellow. Wings smoky, prin-

cipally on the anterior margin.

Var. a Segments 3-5 margined with fuscous.

b. Fascia of scutel wide or narrow.

c. Segments 4, or 4 and 5 incompletely marginate with yellow.

9. Clypeus ovate-circular, black, punctate, rather bidentate.

% . Clypeus yellow, nearly heart-shaped, but reversed; the

inferior part widest, with a little notch in the middle, forming

23
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two small triangular teeth ; scape of the antennae beneath with a

yellow line.

Bess. a. diff.—A distinct, small species, well characterized hy

its truncate, crested, black post-scutel, which distinguishes it from

0. coyotus, tacubayse, totonacus, and by its smooth metathorax,

which separates it from chichimecus and le]janecus.—Corup. with

0. zendalus.

Bab. The temperate parts of Mexico. Several specimens were

caught by me in the valley of Mextitlan, others were sent to me
from Orizaba by Mr. Sumichrast (5 £ , 13 9).

150. O. Zendalus Sauss. (Fig. 24, 24a.)—Niger, nitidus ; capite et

thorace crasse punctatis ; abdomiue minus crasse et parum profunde

punctato ; scutello postice acute truncate-, oristato
;
primo abdominis seg-

mento trigonali-cupiliformi, superne tuuiido, prse margine constricto

;

prouoti margine antico, scutelli fascia, abdominisque segmeutorum 1', 2'

margine, sulfureis. Alis fusco-nebulosis.— £• Clypeo rugoso; antennis

immaculatis.

Odyn. Zendalus Sauss. Revue de Zool., XXII, 1870, 140, 31.

Total length, 9 mm. ; wing, 6.5 mm.

Form and appearance very much as in 0. Totonacus. Head

and thorax coarsely cribrose. Thorax wide anteriorly, narrowed

posteriorly. Prothorax finely crested, angulate. Post-scutel

strongly truncate and sharply crested; its superior face very

short; the posterior elevated face finely punctured; the crest

forming the separation of the two faces' finely crenulate, its angles

well marked. Metathorax finely punctured, clothed with argen-

teous pile. Its cavity smooth, rather square. Abdomen spindle-

shaped ; the first segment cup-shaped, subtriangular, swelled

above and constricted before its margin. The first three seg-

ments with very shallow punctures, rather large ; the following

finely punctured.

Black, shining. Head quite black. Anterior margin of pro-

thorax, a fascia on scutel (or two spots), and the margin of the

first two abdominal segments, yellow. Tegulae and feet black;

tarsi rather ferruginous. Wings clouded with brown.

9. Clypeus rounded, rough, scarcely emarginate ; antennas

quite black

Bess. a. diff.—Quite the appearance of 0. totonacus, but very

distinct from this by its crested and black post-scutel, anterior
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yellow margin of prothorax, and strong punctures. It Las much

the form of O. acolhuus, but differs by its size (twice as large),

its stronger punctures, its higher head, its first abd. segment, not

petiolate at base, its rather different livery, its immaculate

antennas, flanks and tibia, 9.

Hab. The temperate part of Mexico. Orieutal Cordillera

(Sumichrast).

B. Metathorax armed superiorly with two tubercles, sometimes

very small.

151. O. ftfalUBUS Sadss.—Niger, gracilis, elongatus, crassissime eribri

instar punctatus; pronoto bidentato
;

post-scutello antice transverse

cristato, postice cribrato ; nietathorace producto, rotundato, foveola

punctata instructo, superne bituberculato ; abdominis IP segmento

subpetiolato, 2® elongato ; reliquis tenuissime punctatis
;
pronoti mar-

gine antico, tegularum limbo, fascia scutelli, abdominis segmentorum

1', 2' margins maculaque tibiarum, sulfureis.— £. Clypeo nigro, rotun-

dato, subbidentato.

Odyn. Nahuus Sapss. Revue de Zoolog., XXII, 1870, 140, 32, J

.

Total length, 8.5 mm. ; wing, 5.5 mm.

9 . Small. Very slender and elongate, having much the form

of 0. Tacubayse. Head a little higher than wide, not much

swollen behind. Thorax elongate; anterior margin of prothorax

crested, its angles spiniform. Scutel having on its anterior part

a fine transverse crest, finely crenulate ; its hinder part behind

the crest transverse, cribrose, transversely square, very obtusely

angulate. Metathorax prolonged, rounded, having a distinct

concavity, nearly reaching the post-scutel ; this cavity cribrose

like the rest of metathorax, its margins quite rounded, effaced,

but having on the superior part two little rounded tubercles,

punctured like the rest. Articular valves of the apex of the

metathorax not spiniform, more flattened. Head and thorax

exceedingly coarsely cribrose ; the metathorax not as coarsely

so, but yet strongly. Abdomen elongate. The first segment

cribrose like the thorax, funnel-shaped, a little petiolate ; about

as wide as long, convex, and a little constricted before its margin.

Second segment cylindrical, much elongated, though not strongly

cribrose. The following segments quite finely punctured.

Black, a little silvery sericeous. Head and antenna? quite
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black. A narrow margin on the anterior border of prothorax,

margin of tegulse, a transverse baud on the middle of scutel, and

a narrow line margining the first two abd. segments, sulphur-

yellow ; that of the 2d complete beneath. Tibia} marked with

yellow. Wings smoky.

9. Clypeus rounded, very coarsely punctured ; its apex with

two quite approximate, very small teeth.

Bess. a. diff.—This is an elongate species like 0. Tacubayse,

very distinct by its quite coarse punctures, even on the 2d abd.

segment; much coarser even than in chichimecus.

It differs : from Tacubayse by its sharply angulate prothorax,

crested scutel, bituberculate inetathorax, and wider 1st segment,

as also by the margin of 2d segment which is truncate, not

arcuate; from 0. olmecus, by its thorax, not triangular, not so

wide anteriorly, not so attenuated posteriorly, its wider cup-

shaped 1st segment, and by the tubercles of metathorax which

are not sharp, but rounded and punctate: from tepanecus by

most of the preceding characters. So also from 0. chichimecus,

except by its 1st segment which is shaped as in this species ; the

post-scutel also is not vertically truncate ; its edge being an

anterior ridge, not a posterior one. This last character distin-

guishes it also from 0. acolhuus.

Hob. The temperate part of Mexico. Oriental Cordillera

(Sumichrast).

152. O. Olmecus Sattps.—Minutns, gracillimus, niger, punctatus

;

prothorace bidentato
;

post-scutello medio transverse ciistato ; meta-

thorace infere foveolato, superne tenuissime bituberculato, apice bi-

spinoso ; abdominis 1° segmento elongato, infundibulifornii ; capite

oranino nigro, pronoti margine antico, macula subalari, tegulorura

limbo, Bcutelli abdominisque segmentorum 1', 2' (vel 1', 2', 4) margine

postico, flavis ; apinis metathoracis apicis tibiisque extns, Mavis.

% . Macula, mandibulorum, clypeo, Bcapo subtus, flavis; 'flagello sabtus

fulvo; clypeo latissime truncate

Odyn. Olmecus Sadss. Revue de Zool., XXII, 1870, 140, 33, %.

Total length, 7 mm. ; wing, 5.7 nim.

Small and slender, elongate. Saving much the form of 0.

acolhuus. Head circular, rather swollen and concave behind.

Antennae inserted rather low. Thorax not very elongate, tri-

angular, wide exteriorly, attenuated posteriorly. Prothorax
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sharp, its angles dentiform. Post-scutel truncate, but its poste-

rior face not so vertical, more oblique, its middle occupied by a

transverse creuulated crest; the crenulations blunt. Metathorax
triangular, prolonged, convex, with lateral sharp edges, clothed

with white silvery pile; the middle occupied by a polished,, punc-

tured cavity, not reaching the top, but continued to the post-

scutel by a groove. The superior margin of this cavity armed

on each side with a very little, compressed, sharp tubercle (or a

quite short ridge). The articular valvar of the apex of the meta-

thorax each bideutate, the superior tooth of which is prolonged

into a long spine. Abdomen very elongate. The first segment

longer than wide, funnel-shaped ; with a sort of transverse depres-

sion before its margin. Second segment a little depressed bell-

shaped, rather long.

Head, thorax, and 1st segment above, densely cribrose, not

quite as strongly as in chichimecus ; the metathorax and the 2d

segment quite finely punctured, except on the posterior part of

the latter.

Black, sericeous. Head quite black. Anterior margin of pro-

thorax, margins of the tegulse, inferior spines of metathorax, pos-

terior margin of scutel, and of the first two abdominal segments,

yellow. Often the 4th segment also, more or less marginate.

The crenulation of post-scutel, and the two little tubercles of the

summit of metathorax finely punctate with yellow.

Feet black; knees and tibiae outside, in their total length {%)
yellow; tarsi ferruginous beneath. Wings hyaline, smoky along

the anterior margin.

% . Clypeus having a quite exceptional form
;
square-rounded

;

as broad as high, or broader; its superior margin rounded ;
the

inferior margin quite widely truncate, subcoucave ; its angles

blunt, but the inferior extremity of the lateral margin rather

swelled, somewhat tubercular. A spot on the mandibles, clypeus,

a line under the scape, yellow; flagellum fulvous beneath.

Reus. a. diff.—This differs from 0. chichimecus, by its larger

size, its head as wide as high; its prothorax much wider ; its

metathorax much more elongate and triangular, with a smaller

cavity and quite small tubercles ; its post-scutel shorter, with its

crest placed near the anterior margin ; by its first abd. segment

much more elongate, funnel-shaped ;
by the 2d, quite finely

punctured.—From 0. tepanecus it is sufficiently distinct by its
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metathorax, destitute of large tubercles, its crested post-scutel,

and uot spiued clypeus (%).

From 0. acolhuus, it differs by its post-scutel not truncate so

as to have a vertical posterior face, its crest being more anteriorly

placed, not on tbe posterior ridge; by its metatliorax, bituber-

culate superiorly and bispined at tbe posterior end. The 1st

segment is also more elongate, and the clypeus % is not angular-

bidentate on its inferior margin Comp. also 0. naJiuus.

From 0. eoijotus and lutonacus it differs sufficiently by its-

crested truncate post-scutel.

Eab. The temperate parts of Mexico. One % from the valley

of Orizaba (Sumichrast).

153. O. ChicIlimecilS Sauss.—Minimus, gracilliinus, niger, cribri

instar punctata*
;
protliorace bidentato

;
post-scutello truncato, cristato

;

metanoto superne bituberculato ; capite et antennis J omnino nigris
;

protboi-acis margine antico, scutelli et abdominis segmentorum 1', 2'

margine postico, iiavis ; tibiis et tegulis flavo-ornatis.

Otli/n. chichimecus Sauss. Revue de Zoolog., IX, 1857, 2S0, £•

Total lengtb, 6 mm. ; wing, 4.5 mm.

9. The smallest species. Head a little higher than wide.

Antennas inserted below its middle. Sinus of the eyes very open.

Thorax slender, not contracted anteriorly; its anterior margin

finely crested ; its angles toothed. Post-scutel truncate; its ridge

arcuate, crested, but not very strongly. Metatliorax convex,

prolonged, having a polished shallow cavity, not extended supe-

riorly to the post-scutel; superiorly this cavity is margined on

each side by a little compressed sharp tubercle. Extremity of

metathorax with two little spines, next to the two teeth which

make the articulation. Abdomen elongate; the first segment

triangular funnel-shaped, swelled and a little constricted before

its margin, which is rather thick. Second segment cylindrical

;

head, thorax, and first abdominal segment polished and cribrose

with strong punctures; metathorax and second segment not quite

as strongly cribrose, and with a line of stronger punctures along

its margin. Metathorax finely punctured. Segments 3-6 quite

finely punctured. Black. Anterior margin of prothorax, poste-

rior margin of scutel, and of the first two abdominal segments of

the abdomen, yellow; wing scales marginate with yellow; tibiae

yellow on the superior face, at least at base. Wings subhyalinc.
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Var. The yellow band of scutel interrupted.

9 . Head and antennae quite black. Clypeus cribrose like the

'lead ; having the shape of a square lozenge, its inferior margin

arcuate, imperceptibly bidentate.

Bess. a. diff.—This species has much resemblance to 0. Tacu-

bayse, because of its elongate 2d abd. segment, but it is quite

distinct from it, as also from 0. coyotus and totonacus, by its

truncate, crested post-scutel, and its bidentate melathorax. This

last character only separates 0. tepanecus, olmecus, and nahuus.

Hab. The temperate parts of Mexico. I caught one $? in the

valley of Mextitlan.

154. O. tepanecus Sauss.—Parvulus, gracilis, niger, tenuiter pnnc-

tatus
;
post-scutello truncato ; metathorace valde bituberculato ; abdo-

minis lOsegmento infundibulifonni, subpetiolato; apice puucto impresso

notato, capitis punctis, pronoti, scutelli, abdoiuinisque segmentorum 1',

2' (vel 1', 2', 4'), margiue, flavis ; tibiis basi flavo-variis.— £ . Clypeo

flavo, apice spiuis 2 nigris, anteimis nigris.

Odyn. Tepanecus Sauss. Revue de Zool., IX, 1857, 2S0, %

9- Total length, 7.5 mm. ; wing, 5.5 mm.

Yery small. General form very much as in 0. acolhuus,

slender. Head circular or a little higher than wide. Antennae

inserted rather low. Notch of the eyes very open. Prothorax

not having its angles dentiform. Scutel truncate, transverse, not

crested, but having a transverse edge. Metathorax triangular,

a little prolonged; its lateral edges arcuate, sharp, hairy; its

hinder face parted by a deep channel and armed on each side

under the angles of post-scutel with a strong, sharp, dentiform

tubercle, looking backward ; these tubercles compressed, having

a sharp, lateral salient ridge, extending to the angles of post-scutel

(very evident, when viewed in profile). Apex of metathorax with

two wide articulate, not spined valvae. Abdomen slender, spindle-

shaped; first segment small and narrow, subpetiolate, funnel-

shaped, but swelled above, gibbous, as if truncate anteriorly; an

impressed point before its posterior margin. Second segment

rather oval, narrowed but not constricted at base, rather depressed,

but not all tuberculate. The whole insect finely punctured.

Black, sericeous. A frontal, ocular, and post-ocular spot,

yellow. Anterior margin of prothorax, posterior margin of

scutel, articular valvae of the metathorax, and the first two seg-
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ments of the abdomen, yellow. The 4th segment (often ?) with

an incomplete yellow band. Wing scale brown, margined with

yellow or ferruginous. Feet black; tibiae at base outside and

their apical spines, yellow. Wings smoky.— 9. Clypeus yellow,

widened below, terminated by two very strong, blunt, black

spines. Mandibles and antennas wholly black. A yellow line

between the insertion of the antenna?.

Bess. a. diffi.—This small species is quite distinct by its

strongly tuberculate metathorax. It could only be confounded

with 0. chichimecus, but it is not so small, nor as slender; the

thorax is not as cylindrical; the body not as strongly punctured;

the scutel is not crested ; the metathoracic tubercles are much

stronger and the direction of the sharp external ridge of the

convergent downward, while in chichimecus the tubercles are on

the contrary a sort of superior margin of an indicated cavity of

the metathorax.

Compare also 0. olmecus and nahuus.

ffab. The temperate parts of Mexico. I caught only one

male in the valley of Mextitlan.

Subgenus EPIPONUS 1 Shitck.

Epipona Sm'CK. ; Sacss.— Op/opus Wesm. ; Sacss. Vespid., I, 217.

—

Oplomerus Westwood.—Pterochiius ex. p. Herr.-Sch.eff.

4

Abdomen quite ovate, depressed ; the first segment cup-shaped,

sessile, or subpedunculate at base, sensibly narrower than

the 2d, but not constricted at base. Thorax short, rather

globular. Metathorax rounded, destitute of angles and of
sharp edges, without rugosities. Second recurrent nerve

of the anterior wing falling upon the, 2d trahsverso-cubilal

nerve or very close to it.—(Appearance of the genus

Pterochiius.)

% % . Antennae having at times the lastjoint recurved Wee a hook;

these organs being more often elongate, thick, with their

last joints com])ressed, fattened, curled up to a spiral.—
Clypeus generally wider than long; very strongly bidentate.

This type quite recalls the appearance of Pterochiius and it

forms the intermediate step between these insects and the true

Odynerus. The characters of the Division Epipona are princi-

pally to be found in the males, but the appearance of these insects

1

*£7ri7rov:c, laborious.
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is sufficient to distinguish them ; it is even so striking that one

would be tempted to raise it to a genus, did there not exist,

principally in Europe and in Africa, a series of intermediate

types which allies them by very gradual and natural transitions

to the true Odyneri. These transitions are even so complete

that one is much perplexed to know how to limit the subgenus

Epiponus. 1 But as the intermediate types are principally inhabi-

tants of the old world, the difficulty with the American species is

much diminished, although it appears in the case of some Ante-

piponus.

TheEpipon us seem to be peculiar to the boreal hemisphere and

to Africa ; the true Epiponus are the northern type, the Aute-

piponus the southern type, as well in America as in Europe.

Division ANTEPIPONUS.

(Sauss. Et. Vespid., 111,244.)

Mandibles of the males not notched, nor armed with a spur.

Antennae of the males either armed with a hook, or curled

up into a spiral at the extremity. First abdominal segment

cup-shaped, sessile or rather subpedunculate at base. As

said above, I at first placed this division in the subgenus

Odynertjs, but the appearance of its representatives bring

quite (hat of the Epiponus, it will better find its place in

this division.

1. Antennae of the males terminated by a hook. (Sauss. Yesp.,

I, 213, Sect. C.)

No representative yet found in America.

2. Antennae terminated by a spiral curl. (Sauss. Yesp., I, 21(5,

Sect. IP.)

This section only differs from the true Epnponushj the mandi-

bles of the males being simple, and the clypeus not so much

1 In my Etudes stir la Fain, des Vespides, I have included these transitory

species in the division Antepipona (III, 298), hut this division is only

an expedient to help in the determination of the species ; it is not a

natural division—no more than any section one must form in a continu-

ous series, conducting from one form to another hy gradual transitions.

(Comp. Et. Vespid., Vol. I, 213, C, and 216, II.—Ibid., Vol. Ill, 298.)
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notched. It quite approaches Pterochilus in its general forms

and in the shape of the clypeus. It only differs from these by the

labial palpi being small, 4-jointed and not pectinate.

It has the same geographical distribution as the Pterochilus,

being the southern type of the genus. In America it has only

been found in Mexico as yet; in the old world it is spread over

the southern part of Europe and the temperate part of Africa,

north and south

155. E. denticulatllS Saitss. (Fig. 30, 30a.)—Validus, niger, fulvo-

hirtus
;
pronoto, post-scutello, abdominisque segmentis liavo-limbatis

;

secundo segrneuto, utrinque macula rufa ; antennarum basi et pedibus

badiis.— £, . Clypeo liavo, apice uigro ; feuioribus iutermediis emargi-

natis ; tibiis posticus dilatatis.

Leptoclulus denticulatus Sauss. Rev. de Zool., VII, 1855, 373.

'

Total length, 14 mm. ; wing, 11 mm.

Appearance of a Pterochilus, but the labial palpi small, quaclri

articulate, not pectinate. Mandibles knife-shaped, with three

little notches. Thorax ovate, round ; first abdominal segment

cup-shaped, or widely spoon-shaped, not very sessile; its base

subpedunculate. Second segment short. The whole insect

densely punctured and hirsute with long fulvous hair.

Black. Anterior margin of prothorax and. post-scutel sulphur-

yellow. Wing scales ferruginous or yellowish. The abdominal

segments all adorned with a sulphur-yellow margin, rather wider

on the 3d, 4th segments than on'the 2d ; the margin twice notched

with black on the segments 3-6; the 2d segment adorned besides

with two large ferruginous lateral spots. Feet ferruginous or

yellowish, black at base. Wings subhyaline, soiled with gray-

ferruginous.

Var. Post-scutel black; tegulae maculate with yellow.

%. Clypeus wide below; attenuated at its summit; its apex

but little prolonged, truncate, biangulate. The surface yellow,

clothed with silvery hair, except on its extremity which is black

and strongly punctured. Antenna1 very long, black, with the first

two joints ferruginous, yellow anteriorly; the last joints quite

compressed, annulate with yellow, principally below. Inter-

mediate femora of rather different form, strongly canaliculate

1 Erratum.—Page 373, line 19th, instead of Tibias, read Fades.
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beneath, and strongly notched beyond the middle, on their anterior

face ; the notch almost forming three-quarters of a circle ; its

angles quite sharp, dentiform. Posterior tibiae strongly dilated,

somewhat as in the Melliferae, terminated very widely ; the inner

angle forming almost a process.

Bess. a. cliff.—This insect has quite the appearance of Ptero-

chilus aztecus, but it differs by its small and not feathery labial

palpi.

Hab. Mexico. I caught but one specimen in the Cordillera

of Coscomotepec.

Division EPIPONUS (propria dicta).

Mandibles of the males having beyond the middle a large notch,

followed by a tooth or spur. Antennae elongate, thick;

their extremity curled up into a spiral. Clypeus Z wider

than long, very strongly bidentate.— The second recurrent

nerve of the anterior wing falling upon the 2d transverso-

cubital nerve, or very near it.

The true Epiponusseem to be peculiar to the temperate and

northern parts of the southern hemisphere ; they are abundant in

Europe, rare in America; in the lower latitudes they give place

to the Antepiponus,\i\\\ch, with the same appearance, approach

more nearly to the true Odynerus.

In regard to the distinction of the species one must notice that,

contrary to the usual case, in this group it is not the female, but

the male, which offers the most distinctive characters.

Beside the subgeneric characters, peculiar to the total number

of the males, there are others specially belonging to a part of the

species ; some have the coxae or intermediate femora indented

;

others have the clypeus curiously shaped. But the females are

far from being so well characterized, and the distribution of the

colors must be strongly relied upon in distinguishing the species.

156. E. dilectus Sauss. (Fig. 29, 29a.)—Niger, punctatus, fusco-

hirsutus ; frontis macula, puncto post-oculari, tibiis, tarsis abdorninisque

segmentorum limbo, sulfureis; ultimis segmentis tantum fascia abbre-

viata fiava; alis subhyaliiiis, tegulis fusco et flavo maculatis.— % . Cly-

peo flavo, valde bidentato, ore et antennis subtus flavis ; femoribus in-

termediis tridentatis.

Odyn. dilectus Sauss. Revue de Zool., XXII, 1870, 141, 34, %.

% . Total length, 9 mm. ; wing, 8 mm.
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Head very densely punctured ; thorax closeiy shagreened.

Post-scutel truncate, having an elevated posterior face ; meta-

thorax quite rounded, posteriorly more flattened than excavated,

strigose. Abdomen quite ovate, polished; the first segment cup-

shaped, anteriorly somewhat rounded truncate.

Black; the body all bristling with long fulvous hair, especially

on the head and thorax; that of the abdomen shorter and more

gray. A frontal transverse mark, a post-ocular spot, and the

margin of the middle of prothorax, sulphur-yellow. Wing scales

testaceous, black at base. A regular yellow fascia on the seg-

ments 1-5 of the abdomen; the fascia? 3-5 abbreviated. Feet

black ; knees, tibiae, and tarsi, yellow (%). Wings subhyaline.

The 2d recurrent nerve falling nearly into the 3d cubital cell.

2. Unknown.

%. Mandibles yellow, having near the extremity a strong

notch, followed by a stout tooth. Labrum yellow. Clypens

wider than long, yellow, terminating in two long teeth, separated

by a wide notch in the form of an arch. Antennas very large,

thick, black above, yellow beneath ; the last six joints flattened

and rolled up into a spiral, quite black. Intermediate femora

strongly bidentate beneath ; their first tooth slender and elongate,

in form of a broken spine; the intermediate shorter and more

widely compressed, the third forming a sort .of lamella attenuated

up to the extremity of the femur, these teeth separated by wide

notches. Intermediate tibia? apparently notched at base and

tumefied from the middle. The 6th segment slightly margined

with yellow.

Bess, a. cliff.—This is the only American representative known
of the subgenus Epiponus. Compared with the European species,

it quite resembles 0. spinipes, except that the 3d tooth of the

intermediate femora is not quite so much developed. It might

be 0. spinipes, transmigrated and modified.

APPENDIX TO THE GENUS ODYNERUS.

1. Species sedis incertx.

The following species I cannot introduce in the classification

of the genus, their forms not having been sufficiently described.
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1. Oo rilfiliodlis Cresson-

.—Niger, valde punctatns, albido variegatus;

inetathorace rufo, utrinque dentern efficiente ; abdominis segnientis 1-3

luteo-limbatis ; 1°, 20 inargine reflexo
;
pedibus rufis ; alis nebulosis.

0. rufinodus Cress. Ames-. Eut. Trans., I, 1867, 381, 22, J •

Total length, 3.5 lines.

9. Black, densely and deeply punctured; head large, face and

base of clypeus with glittering pubescence, the latter subconvex
;

mandibles rufous, black at tips, the inner edge with three obtuse

teeth; palpi honey-yellow; antennas short, clavate, entirely black-

ish ; a transverse line, interrupted medially on prothorax, a round

spot on each side of pleura, tegular, except a brown medial spot,

and two spots on scutellum, white ; metathorax rufous, silvery on

the sides, deeply excavated posteriorly, the extreme lateral apical

angles produced into a subacute spine; wings subhyaline, the

costa narrowly fuliginous ; legs entirely rufous, the posterior

tarsi slightly dusky; abdomen with the apical margins of the

first and second segments reflexed and narrowly whitish, as well

as that of the third; basal segment campanulate, convex, without

any transverse carina and suture at base, rufous; second segment

suddenly swollen, convex, its posterior whitish, margin sinuous

anteriorly, and continued, narrowly, beneath; fourth and following

segments entirely black.

Hab. New Mexico. 1 ?.

This species is most likely very variable in its colors. It may

prove to belong to Division Odijncrus.

2* O. prodlictlis.—Niger; capite thoraceque flavo-guttatis et valde

puiictatis ; abdomiue fasciis duabus llavis ornato.

0. productus Smith, Lond. Ent. Trans., 3d Ser.. I, 18G2, 37, %

.

Total length, 3.5 lines.

% . Black, the head and thorax strongly punctured ;
the clypeus

and a small spot above it, a minute spot in the sinus of the eyes and

another behind them, the scape in front and a spot on the mandibles,

pale yellow ; the flagellum fulvous beneath. The posterior mar-

gins of the prothorax, a spot beneath the tubercles, the tegulae,

post-scutellum, the metathorax behind, and a spot on the anterior

and intermediate tibiae, yellow ; the anterior tibiae and tarsi fer-

ruginous ; the wings hyaline, with a dark fuscous stain in the

marginal cell; a ferruginous spot on the tegulae. Abdomen finely
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punctured, the first and second segments with a broad yellow

margin, which is continued beneath; the second segment produced

in the middle, forming a sharp angle or tooth ; the following

segments very narrowly bordered with yellow ; the first segment

eutirely pale beneath.

Hab. Panama

This species is very likely to be classed in Division Steno-

dynerus.

2. Species dubia.

The following species I first thought by its facies to be a North

American one, but as it never occurred to me in any American

collection, I must deduce from this fact that it did not originate

on this continent.

It would find its place in the Division Odynerus.

O. Tisip!l©ne Lep.—Oninino niger, sat gracilis ; clypeo vix emargi-

nato, carinato-subdentato ; inetanoti marginibus superne paulum ele-

vatis, acutis
;
post-scutello flavo ; abdominis prime- segmeuto anguste,

seenndo teuuissime sulfureo-limbatis ; alis nigro-violaceis. J .—Long.

15 mm.

Odynerus Tisiphone Lep. St. Farg., Hymen. II, 646, 31, £ (1841).—

Sacss. Vespides, I, 183, 77.

Hab ? (America?)

Gen. LEFTOCHILUS Sauss.

LeptocMlus* Sauss. Etud. Vespid., I, 233, III, 320.

Appearance of genus Odynerus (Stenodynerus), but the abdo-

men is subpedunculate ; its first segment more or less funnel-

shaped.

Labial palpi very slender. Maxillary palpi slender.

This genus should evidently be united with the genus Odynerus,

and will most likely find its place in the Stenodyneri, next to the

group of huastecus. Unfortunately, not possessing the types,

I cannot exactly decide how the species should be placed.

The abdomen is constricted between the 1st and 2d segments,

more than in the Stenodynerus ; nevertheless, this is only a

provisional genus which cannot well be preserved.

1 *e7TTo'?, thin ; ^ii'Asf, lip.
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1. Maxillary palpi quite slender. First abdominal segment

subpedunculate, much narrower than the second.

1. Lr. fallax Sauss.—Sat niinutus, niger, pronoto antice lato ; sub-

angulato, scutello subquadrato ; inetauoto postice valde excavato,

marginibus rotundatis, rugosis ; abdominis priuio segmento convexo,

infundibuliformi, minus lato quam secundum ; hoc basi subconstricto,

margine reflexo, valde rugoso ; capite, thorace et abd. 1° segmento valde

punctatis
;
pnncto frontali et post-oculari, sulfureo ; antennis subtus

et basi, ferrngineis
;

pronoto, tegulis, macula subalari, post-scutello,

pedibus et nonnunquam metanoti lateribus, runs; pronoto insuper

antice flavo marginato ; abdominis primo segmento rufo, basi nigro,

margine flavo ; secundo flavo-marginato ; basi rufo-bimaculato ; 3° et

4° (S ) tenuissime flavo-marginatis ; alia byalinis.—Long. 11 mm.

% . Clypeo rotnndato, flavo, subbidentulato ; scapo antice fascia flava
;

orbitis intus flavo-marginatis.

Leptochilus fallax Sauss. Et. Vespid., I, 234, 2, pi. xx, fig. 6, % (1852).

Hab. America?

Observation.—Unfortunately, I do not find this species again

in the collection of De Romand, in which I described it. As the

insects of this collection were very negligently labelled, it may
not be an American species ?

2. Maxillary palpi moderately slender, the first joint rather

swelled. First abd. segment rather fuide posteriorly,

although still not funnel-shaped.

2. L>. ornatus Sauss.—Niger, valde punctatus ; clypeo latiore quam
longiore

;
post-scutello truncate-, cantho acuto instructo ; metanoto

excavato, marginibus rugosis, rotundatis ; abdomine basi subpeduncu-

lato
;
primo segmento valde punctato, margine subreflexo ; secundo

brevi et latissimo, basi valde coarctata, margine subincrassato ; ore et

scapo fuscis ; clypeo flavo, margine nigro
;

pronoti margine, tegulis,

macula subalari, fasciaqne interrupta in scutello, anrantiacis ;
primo

abdominis segmento obscure rufo ; segmentis 10-30 tenuiter aurant.io-

marginatis
;
pedibus flavis, basi nigris ; alis subliyalinis.—Longit. 9 mm.

$ . Clypeo et antennarum scapo fere omnino flavis.

Leptochilus ornatus Sauss. Et. Vespid. I, 236, 6, pi. xx, fig. 4, 9

.

Hab. United States. Carolina (Paris Museum).
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Gem PTEROCHILUS Kldq.

Pteroc.kilus Kujg. ; Latk. ; Say ; Sapss.

Buccal parts elongate.

Labium very much elongate; palpi very large, thick, and

much elongate, composed of three joints, of which the first is

swelled at the extremity; the 2d and 3d strongly compressed

and bipectinate, with very long piiosity ; the 3d joint very

elongate.

—

Maxillary palpi normal, composed of six joints.

—

Mandibles large, elongate, trenchant, in the form of a knife

blade; the internal edge trenchant, iobed, or notched; the

external edge ciliated with long hair.

—

Glypeus wide, often

lozenge-shaped or trapezoidal, more or less transverse.— Thorax

rounded anteriorly and posteriorly, globular or ovate.

—

Abdomen

ovate, depressed, the first segment cup-shaped, subsessile.

—

Antennee of the males terminated by a hook or by a curved

spiral.

These insects have much the same appearance as the Epipona,

but they are very distinct by the extraordinarily large labial

palpi, which are feathery, with very long hair.

The A merican species belong to the group of PL phaleratus and

biglumis, characterized by their indented mandibles and rounded

metathorax.

1. Ft. ILewisii Cressox.—Validus, niger, falvo-pubesoens ; clypeo,

antennis basi, capitis raaculis, pronoti macula snbalari, maculis 2

scutelli et 2 metanoti pedibusque ferrugineis ; tegnlis et post-scutello

flavescentibus ; abdominis segmentis 1°, 2° rufis, basi nigris, omnibus

flavo-limbatis ; alis inquinatis.

Pterochilus Leioisil Cresson, Amer, Entom. Trans., I, 18G7, 382, 25, J.

Total lengtb, 8.5 lin.

9. Robus.t ; head and thorax clothed wilh a pale fulvous

pubescence ; abdomen silvery-sericeous in certain lights. Head
black, densely punctured; posterior orbits broadly, anterior

orbits narrowly, from the emargination down, the clypeus entirely,

the mandibles, except the tips and base and lower margin
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beneath, bright ferruginous ; clypeus subconvex, sparsely punc-
tured, pubescent, the tip produced and truncate; mandibles
large, long, acute at tip, with four obtuse teeth on the inner

edge before the tip; the outer surface with two oblique carina?,

the lower margin fringed with long yellow hair; maxilla? blackish,

their palpi fulvous, the apical joints fringed with very Ion"- hair-

antennae black, the two basal joints bright ferruginous. Thorax
very densely punctured, black, the upper half of prothorax, spot

beneath anterior wing, two large, almost confluent spots on
scutellum, and the sides of the metathorax, bright ferruginous

;

post-scutellum and tegula?, except a central darker spot, yellow-

ish-ferruginous; metathorax short and very abrupt. Abdomen
robust, sessile, very densely punctured ; first and second segments

dull-ferruginous, with their apical margins bright yellow, and a

larger black spot on their basal middle; that on the first segment

longitudinal and even, that on the second transverse, angular on

the sides and acutely pointed behind ; the yellow posterior margin

of the second segment is slightly and squarely emafginate on

each side anteriorly ; remaining segments bright lemon-yellow,

the third and fourth more or less black at base ; the two apical

segments are tinged with orange and the third to fifth segments

have a transverse orange spot on each side ; beneath ferruginous,

with a lateral yellow spot at tip, and a large semicircular black

mark on the base of the second segment. Legs ferruginous;

coxa? and trochanters black ; the four posterior tibia? and base

of tarsi covered with short spines. Wings subhyaline varied

with fuliginous ; the costa and base stained with yellowish, sub-

violaceous.

Hab. New Mexico (Museum of the Am. Entora. Society).

2. Pt, HexicanMS Sauss. (Fig. 31, 31a).—Validus, niger, fulvo-hir-

sutus; ore, clypeo, macula frontal), orbitis partirn, antennis basi, pro-

noto, lineis 2 mesonoti disci, tegulis, maculis pleurarum, scutellis,

metanoto utrinque, pedibusque runs ; abdomine rufo,' segrnentis flavo-

lirabatis, 1°, 20 basi nigris ; alis infuscatis, violasceutibus. 9 .

PterocJiJlus mcxicamis Sauss. Rev. de Zool. XXII, 1870, 141, 36 9-

Total length, 16 mm. ; wing, 14 mm.

9. Large. Labial palpi very large, ciliated with very long

black hair. Clypeus strongly punctured, truncate; its extremity

rather excavated in the middle, with oblique submarginal lateral

24
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carinas below, terminating in its angles. Thorax not globular,

rather elongate, ovate. Scutel convex, parted by a groove;

post-scutel not parted. Metathorax rounded, divided by a

channel. Abdomen a little more elongate than in Ft. aziecus,

the first segment not so short, subangular posteriorly.

The whole insect densely punctured and clothed with fulvous

woolly hair.

Black. Mandibles, clypeus, the first two joints of the antennas,

frontal spot, inner orbits and a large post-ocular band, rufous;

the clypeus above and scape beneath, yellow. Prothorax above,

two spots or a band on the flanks, tegulae, two lines on the disk

of mesothorax, scutel, post-scutel, and two large macula? on the

metathorax, rufous. Abdomen rufous, with a central band on

the 1st segment, and a triangular part at base of 2d segment,

black ; all the segments more or less margined with yellow; anus

yellow. Feet ferruginous, black at base; coxae spotted with

ferruginous ; tibiae of the two posterior pair covered with small

spines. Wings pale fuscous, with violet iridescence.

Var. This species certainly varies greatly in the distribution

of its three colors, the black and yellow being more or less

extended.

Bess, a. cliff.—It differs from 0. aztecus by its coloration and

particularly by its thorax, not globular, but ovate, much longer

than wide. It is very likely to be a Mexican variety of PL
Lewisii Cress. I cannot be sure of this without an examination

of the typo. It has the wings more violaceous, not ferruginous

along the costa; the disk of mesothorax is adorned with two

rufous lines and the abdomen may not be as sessile.

Hab. Mexico. One ? I caught in the valley of Mexico, on

the high plateau.

3. Pt. Aztecus Sauss.—Validus, niger, termissime pnnctatns ; capite

etthorace i'ulvo-lanosis; abdomine ovato ; ore, antennarum basi et pe.li-

bus rufis; clypeo flavo, apice grosse punctate, bicarinato, infra medium
nigro-bimaculato

; puncto po.~.t-oculari, maculis 2 pronoti, post-scutello

et abdominis segmentorum limbo, ilavis; segmentis 1°, 2C utrinqne

macula rufa ; alis subinfuscatis, costa basi ferruginea ; tegulis rufis. $> .

Pteroehilus aztecus Sauss. Rev. de Zool. XXII, 1870, 141, 35 J .

Total length, 1(3 mm. ; wing, 12 mm.

?. Mandibles large, armed with three lobiform teeth, beside

the apical point; their external sides strongly ciliated with
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long hair. Labial palpi very large, strongly pectinate with long

hair.

Clypeus convex, punctate, truncate and rather bituberculate at

tip. The whole body densely punctured and clothed with woolly

ferruginous hair. Thorax globular, scutel and post-scutel parted

by a groove, anteriorly rather carinated; nietathorax quite

rounded, finely strigate in the middle. Abdomen regularly

ovate, subsessile ; second segment beneath with a transverse

carina at base.

Black. Mandibles and the first two joints of the antenna',

ferruginous. Clypeus yellow or ferruginous, with two black

marks below, laterally. A post-ocular line, two spots on pro-

thorax and a line on post-scutel, yellow or rufous; tegulae rufous.

Abdominal segments all margined with yellow; the margins

twice notched ; that of the 2d segment narrower, rather sinuous.

The 2d segment having on each side also a large rufous separate

spot, and the 1st segment two similar lateral spots, but placed

on the yellow margin. Anus marked with yellow. Feet ferru-

ginous, black at base. Wings smoky; the anterior margin as far

as the stigma, ferruginous.

Var. Post-scutel with an interrupted yellow line, or black.

JRess. a. diff.—This differs from the African species by its not

salient post-scutel, its nietathorax not excavated, but small,

rounded, convex, only slightly channelled in the middle; even

its lateral ridges quite blunt. It most resembles PL biglumis

Sauss., but the clypeus is more convex and not notched. It

differs from PL mexicanus by its globular thorax, nearly as wide

as long.

Rah. Mexico, I caught one 9 near Orizaba.

4. Pt. quiliqiie-fasciatlis Say.—Niger, mandibulis emarginatis,

clypeo, antennarum scapo, prothorace, tegulis ; uietanoto utn'nque pedi-

busque, ferrugineis ; macula subalari maculis 2 scutelli, post-scutello

et abdominis fasciis quinque, flavis ; seginentis 1°, 2° utrinque macula

ferruginea.

Pt. 5-fasciatus Say, in Long's Exp. to the sources of the St. Pet. Riv.,

II, Supp. 70 (1824).—Sauss. Et. Vespid. I, 248, 13; III, 323.—

Say's Entomol. (Lb Conte). I, 234.

Rhygclrium 5-fasciatum Say, Bost. Journ. 1, 1837, 385.

—

Sauss. Et. Vespid.,

I, 118.—Say's Entomol. (Le Conte), II, 765, 2.

Total length, 20 mm.
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"?. Head black, dilated; posterior and anterior orbits, to the

emargination of the eyes, ferruginous; hypostoma, scapus of the

antennae, and mandibles, ferruginous
; flagellum black-brown

;

labial palpi testaceous, very long, ciliate with long hair, tbree-

jointed, terminate joint much compressed, flat, obtuse at the tip;

stethidium black; collar and wing scale ferruginous; scutel with

two large yellow spots; metatborax, with a transverse yellow

line, and at the base on each side, a large ferruginous spot; wings

a little fuliginous; pleura with a yellow spot beneath the superior

wings; feet ferruginous; tergum black, with five broad, bright

yellow, somewhat dentated bands, the posterior one abbreviated;

first and second segments each with a large ferruginous spot on

each side ; venter black, ferruginous at its base."

Hab. Missouri.

I do not know this species. It seems to be very near to PL
aztecus, but with a richer coloration.

Gen. CTE^OCHII^US 1 Saoss.

Epipona Spin.—Pterochihis Sauss.— Ctenochilus Sauss. Vespid. Ill, 323.

Labial palpi pectinate as in Pterochihis.

Mandibles rather short, nearly obliquely truncate, strongly

indented.

—

Prothorax angulated.

—

Abdomen petiolate ; the first

segment quite contracted in its whole length into a petiole as in

Eumenes.

This genus represents the petiolate Plerochilus, and it bears

the same relationship to this genus as Eumenes to Odynerus.

It presents, however, this difference ; the prothorax is angulated

and crested, which is not the case in Pterochilus. It has some-

what the facies of Zethus in the form of the petiole, the transverse

clypeus, the rather short mandibles (and the labial palpi, proba-

bly formed of three joints only, which I cannot verify).

The Ctenochilus occupy an intermediate group between Zethus

and Pterochilus.

Cto piMpalpils Spin.— Gracilis, capite magno, postice excavato

;

clypeo transverso, apice tridentulato, fimbriato
;
pronolo oristato-margi-

nato ; scutellis promimilis
;
petiolo linear!, apice globoso-inflato ; clypeo

1 Kts;;, xt6vo; comb
; xe~>>o?, lip.
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rufo, nigro-marginato et utrinque punctilio albido ; antennis rufis, apice

nigris
;
pronoto, macula subalari, fascia scutelli, post-scutello, punctis

2 in summo metauoto tegulisque, luteis; petiolo apice, luteo-inarginato;

abd. segmentis 2°, 3° luteo-limbatis, secundo iusuper basi fascia lutea;

pedibus rufls ; alis ferrugineis, apice griseis, J •—Longit. 13 mm.

Epipona pilipalpa Spinola, in Gay's Hist. fis. de Chile, Zool., VI, 252

(1851).

Pterochilus pilipalpus Sauss. Et. Vespid. I, 247, 12, pi. xx, fig. 8.

Hab. Chili (1 9 in the Paris Museum).

This insect is a native of Chili, and has the same sort of livery

as most of the Hypodynerus, the Gayella and Alastor from Chili

;

that is, black, hirsute, with rufous feet and white fascias and

rather ferruginous wings, fuscous at tip. This livery of the

Chilian Vespidse is one of the most characteristic to be met with

in the geographical distribution of insects.

Gen. ALASTOR Lepel. St. Fakg.

Alastor Lep. ; Sauss. ; Smith.

The same characters as in Odynerus.—Abdomen sessile.— The

second cubital cell of the anterior wing petiolate upon the radial

cell.

The Alastors are only, so to speak, bat Odyneri, in which the

2d cellule of the wing becomes petiolate. This modification can

produce itself in every section of the Odyneri; so one finds

among the Alastor some types corresponding with the Odynerus,

reproducing the same modifications of form.

The genus Alastor in effect offers, like the genus Odynerus,

types of the metathorax angulated or blunted, with ridges tren-

chant or without salient borders ; types with a suture on the first

abdominal segment or without suture, and forms the most varied,

appear also in the shape of the first segment.

These insects present themselves as if forming a series parallel

to the Odyneri, of which the diverse varieties of form seem to

be almost born of similar types, taken from the series of Ody-

nerus, types which are changed by the modification of the alary

venation.

In this genus, as in all others, one finds transitions to neigh-

boring genera. The second cubital cellule sometimes becomes
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very slightly pediculate (or even triangular), terminating toward

the radial in a point or a subpediculate point, which constitutes

an insensible passage to the Odynerus. So the Odynerus Alas-

ioroides might figure indifferently in the one or the other of the

two genera.

The Alastor is met with on all the continents, but it is rare

or in all cases very much less numerous than the Odynerus. It

is in Australia that it attains its maximum development, and in

that region of our globe it appears almost to balance the Odynerits

by the number of its species. In Europe but one species is

known. America furnishes a small number of species, but doubt-

less more will yet be collected. It is probable that the United

States possess their Alastor as well as Europe, although it has

not yet been met with.

The species of the new continent form a peculiar type with a

form lengthened and cylindrical, recalling the Stenodynerus and

the Stenancistrocerus, but with the peculiar characteristic of

having the metathorax notably prolonged beyond the post-scute],

and then abruptly truncate, and offering a circular concavity,

bordered by a ridge, very trenchant and of a circular form.

Subgenus ALASTOROIDES.

(Sadss. Vespide.s, III, 3-7.)

First abdominal segment parted by a transverse suture.

The American species form the

Division IIYPALASTOROIDES.

£Sauss. Vespide.s, III, 328.)

Metathorax superiorly produced behind the post-scutel ; then

truncate. Its margins sharp.

1. A. Wlexicamis Sadss.—Gracilis, niger. crasse punctatus
;
pronoto

lato, biangulato ; metanoto valde rugoso, pone post-scutellum produoto,

postice valde foveolato ; foveolae marginibus superne semicirculariter

arcuatis, acutissimis, denticulatis, marginibus inferia horizontaliter in

tarn ellam bilobatam prodnctis; abdomine basi acute truncato; pronoti

et abd. segmentorum 1', 2' margine, scutelli margine interrupto,

naetanoti canthis inferis, fasciaque tibiarum, flavis ; alia nebulosia
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venis nigris.— % . Clypeo grosse cribrato, superne flavo, apice late

emarginato.— Variat: Tertio segineuto ilavo-marginato.

Alastor mexicanus Sauss. Revue de Zoolog., XXII. 1870, 141, 37, J.

£ . Total length, 9 mm. ; wing, 7.5 mm. (yar. length, 8 mm. ; wing, 6 mm.)

Body slender and cylindrical. Head rather thick. Thorax

convex, widest anteriorly, rather attenuated behind. Frothorax

having its anterior margin crested ; its angles rather spiniform.

Scutel and post-scutel quite flattened, not at all salient, continuing

the surface of the thorax, which is further continued behind the

post-scutel by the metathorax. Head and thorax densely and

coarsely cribrose. Metathorax narrower, quite rugosely sculp-

tured, vertically truncate ; its hinder face quite excavated,

polished and sparsely punctured; its margins quite sharp, forming

superiorly a semicircle, not interrupted in the middle, trenchant

and acutely denticulate ; the denticles forming a sort of erect

crest; inferior margins transverse, forming on each side a kind

of rounded lamella, having a species of tooth at its base, or

bilobed. Abdomen quite sessile, shallowly punctured, the first

segment not as wide as the second, short, sparsely truncate

anteriorly, its anterior and superior face separated by the suture,

which makes a transverse ridge, almost .a crest, the second seg-

ment having its margin smooth, but this is preceded by a line of

strong impressed punctures. The following segments having

their margins smooth also, the base punctured, and the two zones

separated by a transverse impressed punctate line.

Black. A dot behind the eye, a narrow line on the anterior

margin of prothorax, an interrupted margin on the scutel, inferior

edges of metathorax, a narrow marginal fascia on segments 1-2

of the abdomen, yellow. Feet black ; tibia? with a yellow line.

Wings subhyaline, smoky; nerves black; 2d cubital cell much

petiolate. Wing scales black.

Var. Smaller. Superior margin of metathorax not denticulate.

Third abd. segment marginate with yellow; the 4th with two

lateral yellow bordering marks. Wing scales preceded and fol-

lowed by a yellow dot.—No yellow dot behind the eye.

£. Clypeus rounded, black, coarsely punctured, its inferior

border widely, but not deeply emarginate. The superior part

yellow. Antenna? black, the scape with a yellow line; the hook

black.



3T6 HYMENOPTERA OF AMERICA. [PART I.

Eab. The hot parts of Mexico. 3 % . I caught the type in

Fueblo Yiejo, near Tampico ; the variety is from Orizaba.

2. A. Brasilieiisis Sauss.—A. Mexicano affinissimus ; at clypeo et

thorace immaculatis ; abdominis segmeiitis 30-5° tenuissiine flavo-

inarginatis, lituris 4'' et 5' interruptis ; tarsis ferrugineis.

Alastor Brasilieiisis Sauss. Et. Vespid. Ill, 321), 211, pi. xvi, fig. 1, %
(1854).

Hob. Brazil.

Subgenus ALASTOR proprie diet.

(Sauss. Vespides, III, 328.)

First abdominal segment without transverse suture.

The American species form the

Division HYPALASTOR.

(Sauss. Vespid. Ill, 328.)

Form slender and cylindrical. Metathorax superiorly pro-

duced behind the post-scutel, then truncate; its margins

sharp. (A group quite corresponding to Hypalastoroides.)

3. A. anglllicollss Spin.—Niger; pronoti margine antico, macula

subalaii, tegulis, fascia scutelli, margine postico abdominis segmentoruui

I s
, 2', luteis ; autennis pedibusque ferrugineis, his basi nigris ; alis fer-

rugineis, apice griseis.—Long. 1 1 mm.

9 . Clypeo nigro, antennarum scapo nigro, flagello superne conspurcato.

— % • Clypeo luteo; scapo rufo superne puricto obscuro.

Odynerus anguUcollis Spikol. in Gay's Hist. fis. de Chile, Zool., VI, 201,

7 (1851).

Alastor amjulicollis Sauss. Et. Vespid. I, 25S, 14, pi. sxi, fig. 7, % •

Hab. Chili.

4. A. melaiiosoma Sauss.—Omuinoater, gracilis, cylindricus; clypeo

9 grosse punctato, apice late subexciso,subbidentato ; capite et thorace

grosse punctatis ; thorace antice latiore, pronoto biangulato, in margine

antico et in lateribus marginato, metanoto valde rugoso, coarctato, valde

pone post-scutellum producto
;
postice valde foveolato ; margine circu-

lari acutissimo superne fisso ; margine infero bidentato (seu quadri-

dentato) ; abdomine antice acute truncato.

Alastor melanosoma Sauss. Et. Vespid. I, 259, 15, pi. xxi, fig. 8, $ (1852).

Total length, 14 mm. ; wing, 10 mm.
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Form slender and cylindrical. Forehead rather tumefied,

parted by an obsolete groove ; between the antennae a vertical

carina. Thorax much arched above, anteriorly. Prothorax

rather concavely cut anteriorly, its margin hemmed ; the hem

forming a right angle on each side, along the lateral margin; the

angles lamellate, inferiorly excavated. Scutel flattened, included

behind by the metathorax, which is narrower than the rest of

thorax, cylindrical or rather truncate-conical, being slightly

narrowed posteriorly, much produced behind the post-scutel and

sharply truncate vertically, and parted by a groove superiorly.

Its posterior face circular, strongly, spherically excavated, smooth

and finely punctured, parted by a fine groove ; its superior and

lateral margins forming together a sharp edge in the form of a

very regular circle, not complete inferiorly and notched superiorly

by a fissure ; this sharp circular edge slightly reflexed in a sort

of crest, but not crenulate ; the inferior margins oblique, making

by their conjunction with the circular margin on each side a

lateral tooth, often notched so as to form a second inferior angle.
1

Abdomen elongate, cylindrical, quite sessile. First segment a

little narrower than the second, rather elongate, very sharply

truncate anteriorly, fitting into the concavity of the metathorax.

Head and thorax coarsely punctured ; the metathorax very

coarsely ; abdomen quite finely and shallowly punctured ; the

second segment quite obsoletely channelled near its posterior

margin, but not rugose.

Quite black; feet rather silky with fulvous reflections. Wings

black, violaceous.

9 . Clypeus polished, very coarsely cribrose, widely emarginate

at the extremity, rather bidentate; the teeth subcarinate.

Bess. a. diff.—Very closely allied to A.singularis.

Hab. Brazil (type in the author's collection).

Observation.—I first characterized this species as having its

metathorax quadridentate, but the teeth in the lower part of

metathorax are often obsolete, so that it is sometimes only

bidentate.

5. A. Singlllaris Sauss.—Niger, capite et thorace crasse punctatis
;

A. mrlanosomce affinissimus, at clypeo 9 latiore quam longiore, apice

truncato, baud emarginato ; metanoti cantho acuto, orbiculari, infra

1 Notched on one side and not on the other, in one specimen.
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utrinque dente spiniformi armato, supra vix fisso, subdenticulato ;

abdominis primo segmento tenuissime flavo-inarginato ; tars is ruQs
;

alis iufascatis, costa obscuriore.

Alustor sinyularit Sauss. V.esiiides, I, 259, 16, 9 (1852).

Total length, 12 mm. ; wing, 9 mm.

Closely allied to A. melanosoma ; having the same form, hut

yet differing by the following characters:

—

Head much swelled behind the eyes. The forehead not so

convex, nor parted by a groove ; no high carina between the

antennas, but rather an obsolete transverse wrinkle over their

base. Metathorax not quite so rough; its circular ridges making

nearly three-quarters of a circle; a little crenulate superiorly; its

inferior ridges straight, forming, at the meeting of the circular

ridge on each side, a distinct spine.

IMack; first abdominal segment narrowly margined with yellow

or fulvous. Tarsi ferruginous. "Wings washed with fuscous

;

dark along the anterior margin, transparent, smoky posteriorly
;

the reflection more golden than violet.

Var. Second abdominal segment with a narrow submarginal

yellow line, anterior margin of pronotum with a very narrow

yellow margin (Rio).

9. Clypeus rather transverse, nearly lozenge-shaped, more

coarsely punctured, its apical margin truncate, not emargiuate.

Hab. Brazil (1 9 in my collection).

Gen. SMITHIA Sauss.

(Revue Zool. VII, 1855, 371.)

Abdomen petiolate; the first segment contracted in its whole

length into a linear petiole.

—

$c<--n,i<] cubital cell of the wing

petiolate. (Forms slender ; thorax elongate.)

This genus is formed from the petiolate Alastor. It bears tin*

same relation to Ataxiar as Eumenes to Odyiierus, as Ctenocluht.->

to Pterochihts.

The only known species, Sm. vatalenxis Sauss, is from Soutli

Africa, The existence of this type in America lias not yet been

pointed out. I mention it here only to complete the classifica-

tion of the solitary wasps.



APPENDIX.

SPECIES DUBLE.

The following species I cannot discover, and it is very doubtful

if they are solitary wasps.

1. Eumenes atrata Fabr. Syst. Piez., 287, 12.—America meridio-

r.alis.

If this species has the same form as E. arcuatus, to which

Fabr. alludes, it may be the black variety of this from India,

but Fabr. says; " primo segmento infundibuliformi," which is

in entire contradiction with "forte viera varietas" of E. arcuatus.

—It may be s Montezumia ; M. rnortuorum? or some allied

species. The color of the wings is not given.

2. Eumenes forniicaria Fabr. Syst. Piez., 288, 15.—Amer.,merid.

This may be a Montezumia or a Polistes.

3. Vespa emarginata Gmel. Ed. Linn., 2759, 26.—Mueller Ed.

Linn. Ins., II, 886, 26.— Clypeus emarginatus. Abdomen nigrum, petiolo

utrinque dente instructo.—America—(Eumenes?).

4. V. cineraceus Fabr. Syst. Piez , 260, 37.—America (? Alaslor

melanosoma ??)

5. V. atrata Fabr. Syst. Piez. 260, 36.—America insulis (a male),

seems allied to Alastor melanosoma, but with hyaline wings.

—

Monte-

zumia ?

6. V. Mnotata Fabr. Syst. Piez., 266, 71.—America meridionalis.

Has some similarity to Odynerus crypticus Say.

*2. V. da-riala Lichtenstbiit, C. M. H. 203, n. 173—Weber. Observ.

Entotrr., 103, 8.—Nigra, ndynero parietum paulo major ;
thoracis mar-

gine litnrisque basi uoeuntibns flavis ; scutello flavo ; abdomine cingulis

5 flavis ; alis albis venis margineque antico fuscis.—America.

( 379 )
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abdominalis, 106
Acolhuus, 352
adiabatus, 171
advena, 211

Alastor, 373
Alastor, 376
Alastoroides, 374
alastoroides, 211

albocinctns, 224
albomarginatus, 154
albophaleratus, 167
albopictus, 43
AWaradi, 268
Alvarado, 2(19

arnbiguus, 162
americana, 4
americanus, 103
ammonia, 199

analis, 119
anceps, 124
anceps, 125
Ancistrocerps, 157
Ancistroceroides, 211
angulicollis, 376
angulosa, 134
annectens, 272
annulatum, 273
annulatus, 273
anomala, 132
anorme, 318
anormis, 318
Antepipoxus, 361
Antezumia, 113
Antucensia, 225
Ant ii co, 226
apicalipennis, 137
apicalis, 279
Araucanns, 310
arcuatns, 219
argenthms, 236
arietis, 19
Aristae, 188
arvensis, 270
ater, 65

atra, 65

at rata, 379
attenuata, 106
attenuatus, 106
auratus, 62

auratus-, 233
auropilosus, 102
auropilosa, 102
aurulens, 48
aurulentus, 48
aviculus, 73

Azteca, 125

Aztecus, 36, 93,192, 370
azureipennis, 117

azurescens, 117

bacu, 321

bacnensis, 321

balteatnm, 257
Bairdi, 273
Bellone, 193
biangulata, 135

bicolor, 29

bidens, 267
biglumis, 39

binodis, 54
binodis, 20
biriotata, 379
birenimaculatus, 175

blandus, 289
Boscii, 255
brachygaster, 238

Brasilianns, 79

Brasiliensis, 127, 376
Brasiliensis, 16
Bravo, 205
brevitliorax, 231

brevithorax, 233

brivnea, 114
Bustamenti, 172
Bustillosi, 162

csernlea, 117
cseruleopeunis, 16

(381)



382 INDEX.

California, 129
Calitbrnicus, 243
Calligasler, 17
ealliinorpua, 83
campanulala, 83
campestris, L83

Canadensis, 156
canaliculuta, 107
canaliculatus, lu7
capra, 163
carbonarins, 17
carinatus, 44
carinulata, 128
carinulatus, 128
castigatus, 255
Catepellensis, 338
Catskjllensis, 168
Cutskilli, 168
cervus, 160
chalicodomse, 108
chalybea, 113
ehalybeus, 17
Chicimechas, 358
Chicotencatl, 51
chilensis, 59, 224
Chiliotus, 226
chrysopterns, 38
chrysotliorax, 63
cincta-nigra, 133
cinerascens, 38
cineraceus, 379
cingu/ata, 82
cingulatus, 82, 179
cinyulatus, 79
Clarazianus, 173
cluuicnlus, 297
clypearis, 34
coarctatus, 'I'll

collega, 320
Colocolo. 220
colona, 106
colurubaris, 346
covipressa, 105
coinpressus, 105
conformis, 315
consobrinus, 100
consors, 2<;i

conspicnns, 177
Coquimbensis, 225
conlova?, 2'I4

Cortfisia, 119
Cortesiana, 119
coyotus, 348
CressonianuSj 90
cristatus, 156
erypiicum, 276
r Opticus, 276

Ctenochilus, 372
Cubensis, 102, 242
cyanipeuuis, 17, 131

dsedalea, 379
dcedaleus, 160
debilis, 155
dejectus, 204
deutieulatus, 362
diaboliiuis, 244
diadt ma, 107
dicomboda, 50
didyniogaster, 55
DlDYJJOGASTBA, 45
dileutus, 363
dimidiata, 119
disccelioides, 39
Discoelius, 58
dorsale, 143
dorsale, 257
dorsal is. 257
du bius, 44

egregia, 13S
etegans, 313
einarginata, 379
Enyo, 313
Epipona, 360, 372
Epipokus, 360, 363
Erinnyi, 245
Erinnys, 4

Euraenes, 59
enmenoides, 13
excipiend i, 220
excipiendus, 220
extensa, 106

fallax, 367
Farias, 1 95
Fariasi, 195
fasciculatns, :i."n

fastidiosnsculus, 171
ferruginea, 123
ferruginea, 98
ferrngineus, 38, 98
/' rvt ns, 95
figulns, 331
fllifonnis, 109
llavieornis. 91
flavipea, 201

flavopictns, 293
foraminatus, 285
formicaria, 379
forniosus, 278

! frater nn. 9"»

fratermis, 20, 95
fulvipes, 201
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fusca, 55

fuscipes, 323

fuscus, 55

Gayella, 13

Gayi, 240
geniculata, 50
geniculates, 50
Ghilianii, 95, 121
gigas, 17

globicollis, 69

globulosns, lvl
gracilis, 44
guadulpensis, 238
Guatemotzin, 40
Guerreri, 294
(luzinani, 206

Heros, 17
heros, 17
Heydeni, 23
Hidalgi, 252
Hilarianus, 50
kirsutulus, 227
histrio, 199
Hoplomerus, 360
Hoplopus, 360
Huasteea, 115

Huastecus, 340
humeralis, 223
Huro, 351
Hypalastor, 376
Hypalastoroidks, 374
Hypancistrouerus, 210
Hypodykebub, 212, 213

imitator, 33
Iuca, 335
inceitus, 84
inoornmodus, 198
indica, 123
infernalis, 86
infernal is, 120
infuudibul.iformis, 118
intermedia, 139
intermedins, 139
Iturbide, 98
Iturbidi, 2o5

Jurinei, 22

Kennicotianus, 325

labiatus, 222

Labus, 56
Lackesis, 223
laevinodus, 44
lsevis, 79

La Plata?, 240
Leionotus, 212
Leprieurii, 116

Leptochilus, 366
leucomelas, 287
Lewisii, 368
lobulatus, 27

Louisianrtm, 257
luctuosus, 311

lugubris, 17

macrocephala, 127
macrops, 95

magnus, 16
marginalis, 10
marginicollis, 223
Martlise, 124

Masaris, 4
MASARINiE, 3

Maya, 338
Maypinns, 227
May us, 338
Megsera, 283
melanosoma, 376
merula, 59

Metazdmia, 114
Matzicatzin, 48
Mexicana, 122
Merieann, 17

Mexicanus, 75, 369, 374
microgaster, 54
microscopica s2

microscopicus, 82
miles, 85

miniatus, 17
minuta, 81. 95

minutus, 81

miscogaster, 54
Mohicanus, 352
molestus. 290
Molinae, 222
Mohnius, 222
Monobia, 129
Montezuma, 40
Montezumia, 110
MONTEZDMIA, 117
Morelii, 299
Morelus, 299
morosa, J 24
mortuorum, 119
Mystecus, 336

Nahuus, 355
nasidenSj 232
niger, 55

uigriceps, 118
nigricornis, 22
nigripennis, 136
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Nortonia, 139
Nortouianus, 88, 333
Novarse, 81

obliquas, 197
obscura, 64
obscuripennis, 225
obscurus, 64

occidentalis, 207
ocultitus, 318

ODYNBRIN5!, 11

Odynerites, 59

Odynerus, 143

Odynekds, 212, 247
olivaceus, t>4

Olmecus, 25, 95, 3f 6

Oplomerus, 360
Oplopus, 360
Oibignyi, 10S

ornatus, 106
ornatus, 367
Otomitus. 37, 342

Pachodynerus, 213, 228
Pachymenes, 60

pallidum, 44
pallipes, 63
Paraensis, 208
Parazumia. 127
Parredes, 180
Parredeai, 180
parvulus, 41, 82
pedestris, 322
pelaglca, 116
Pensylvanica, 29

Pennsylvanicus, 327
perennis, 328
persecutor, 318
pertinn.r, 1 60

peruensis, 237
petiolata, 113
Peyroti, 345

Philadelphia, 153
picta, L06

pilipalpa, 373
pilipalpus, 372
pilosus, 187
piriformis, 20
placidns, 101
Plat in in, ]25

Poeyi, 45

prsecox, 240
pratensis, 292
proctus, 260
prpductus, 365
propinquas, 326
proximus, 323

pruinosns, 351
PSEUDOZDMIA, 12S
Pterochilus, 368
Pterocliilus, 360, 372
palchellus, 59

pumilas, 156
pusillus, 82

quad ri dens, 132
quadrisectus, 193
quinque-fasciatum, 371

quinque-fasciatus, 371

recurvirostris, 17
regulus, 70

Rhynchium, 142
Rygchium, 142
Romandinus, 47, 296
rubritarsis, 117
ruflcollis, 226

ritfidentata, 118

rufinoda, 19
rufinodus, 19, 365
/'"//yes, 117
ruyosus, 285

ssecularis, 202
Santa-Anna, 171
Sauta-Aima, 66

Santa-Annse, 171

scabriusculus, 198
eculpturalis, 44
scutellaris, 262
sepulchralis, 119

sericea, 62

sericeus, 62
Sichelianus, 57
silvatica, 132
similis, 344
siinplicicornis, 235
simulans, 91

singularis, 377
Smithia, 378
Smithii, 55, 104
sobrinus, 340
spectabilis, 278
spinifer, 309
spinipes, 29
Spinolae, 59, 119, 165
spinosus, 31

SteNANCISTROCERUS, 189
Stenodynerus, 213, 301
stiigosus, 42
snbpetiolatus, 220
sabstrict", 29

sulfureus, 276
Sumichrasti, 78, 209
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Sutterianus, 186
sylvatica, 257
Sylveirse, 173
syinuiorpba, 139

Symmorphus, 151
symmo'rphus, 139

Tacubayae, 349
Tapiensis, 218
Tarabucensis, 224
tepanecus, 359
Texensis, 329
Thoas, 319
thoracicus 74
tibialis, 241
tigris, 160
Tisiphone, 366
Toas, 318
Tolteca, 140
Toltecus, 27, 316
Totonacus, 72, 347
Trimeria, 4
tuberculatus, 221

tnberculiceps, 184
tuberculiventris, 221
tuberculocephalus, 185
tnbulifer, 53
turpis, 281

uncinaia, 133
uncinatvs, 133, 181

unifasciatus, 181
Uruguyensis, 100

vagus, 314
variabilis, 137
variegatus, 29
ventricosa, 67
ventricosus, 67
versicolor, 106
VESPIDiE, 1

vespiformis, 227
vespoides, 5

vestitus, 223
Victoria, 334
Victorise, 334
villosus, 225

Walshianus, 152
Wagnerianus, 94
Westwoodi, 21

Xantianns, 324
Xantianus, 324

Zendalus, 53, 354
Zethites, 13

Zethus, 13
Zethds, 16

Zethuscplps, 18
zonalis, 8

zouatus, 239

25



EXPLANATION OF PLATE I.

Fig. 1. Zetlius (Zetliusculus) Aztecus Sauss., £.

la. Its head £ enlarged.

Fig. 2. Zetlius (Zetliusculus) spinosus Sauss., 9.

2a. Its abdomen enlarged.

Fig. 3. Zetlius (Zetliusculus) Montezuma Sauss., 9

.

3«. Its head J enlarged.

Fig. 4. Zetlius (Didymogastra) Poeyi Sauss., %.

4a. It's head £ enlarged.

Fig. 5. Zetlius (Didymogastra) Cliicoteucatl Sauss., 9.

5a. Its abdomen enlarged, profile.

Fig. 6. Euraenes (Pacliymenes) Santa-Anna Sauss., 9,

6a. Its head 9 enlarged.

Obs. By error this figure is marked % on the plate.

Fig. 7. Elimeiies reglllllS Sauss., 9. (Div. 0.)

la. Its head % enlarged.

1h. The profile enlarged.

Fig. 8. Eumenes Ulexicanus Sauss., 9. (Div. 0.)

8a. Its head 9 enlarged.

( 386 )
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EXPLANATION OF PLATE II.

Fig. 9. Monteztimia Huasteca Sams., %

.

9a. Its head J enlarged.

Fig. 10. Hfoiitezumia Azteca Sauss., % .

10a. Its head % enlarged.

Fig. 11. Montezumia Mexicana Sauss., 9.

Fig. 12. Honobia biangulata Sauss., 9.

12a. Its head £ enlarged.

Fig. 13. Xortonia Tolteca Sauss., 9.

13a. Its head J enlarged.

( 388)
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EXPLANATION OF PLATE III.

Fig. 14. Odfnerus Mdeiis Sauss., % , var.

11a. Its Lead £, enlarged.

Fig. 15. Odyueius Iturbidi Sauss., £ .

15a. Its head £ enlarged.

Fig. Id. Odynerus arvensis Sauss., 9.

16a. Its clypeus 9 enlarged.

Fig. 17. Odynerus C'alifornicus Sauss., 9,

17a. Its clypeus 9 enlarged.

Fig. 18. Odynerus sulfiireus Sauss.
t
9.

18a. Its head 9 enlarged.

Fig. 19. Odynerus leucomelas Sauss., 9.

19a. Its head 9 enlarged.

( 390 )
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EXPLANATION OF PLATE IV.

Fig. 20. Eabus Sichelianus Sauss., 9.

20a. Its head enlarged.

Fig. 21. Odynerus Otoniitus Sauss., 9.

Fig. 22. Odynerus (Stenodynerus) pedestris Sauss., 9.

22a. Its clypeus enlarged.

Fig. 23. Odynerus Totonacus Sauss., 9.

Fig. 24. Odynerus Zendalus Sauss., 9.

24a. Its clypeus enlarged.

Fig. 25. Odynerus (Stenodynerus) perennis Sauss., 9.

Fig. 26. Odynerus coyotus Sauss., % .

Fig. 27. Odynerus Tacubayae Sauss., %.

Fig. 28. Odynerus uacuensis Sauss., 1

.

28a. Its head % enlarged.

Fig. 29. Odynerus (Epiponus) dilectus Sauss., %.

29a. Its clypeus % enlarged.

Fig. 30. Odynerus (Epiponus) denticulatus Sauss., %

30a. Its clypeus % enlarged.

7ig. 31. Pterochilus mexicanus Sauss., 9.

31a. Its clypeus 9 enlarged.

( 392 )
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ADVERTISEMENT.

The following Catalogue of the Fishes of the east coast of North

America was prepared by Dr. Theodore Gill as an Appendix to the

renort of the IT. S. Commissioner of Fish and Fisheries for 1871-2.*

Numerous applications having been made for separate copies of the

catalogue, it is now issued as one of the publications of the "Smith-

sonian Miscellaneous Collections."

JOSEPH HENRY,
Secretary S. I.

* United States Commission of Fish and Fisheries.—Part I.—Report on the Con-

dition of the Sea Fisheries of the South Coast of ITcw England in 1871 and 1872. By
Spencer F. Baird, Commissioner. — With supplementary papers. — Washington:

Government Printing Cuke. 1873. (Pp. 779—822=pp. 1—44 of Catalogue.)
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CATALOGUE OF THE FISHES OF THE EAST COAST OF
JNOKTH AMERICA.

By Theodore Gill.

SCOPE OF CATALOGUE.

The following catalogue may be considered as a new edition of a

"Catalogue of the Fishes of the Eastern Coast of North America from

Greenland to Georgia," published in 1861, inasmuch as it covers the

same ground; but. as it has been entirely recast, and expresses the re-

sults of the author's own studies as well as those of others, since the

date of its publication, it is essentially a new work.

LITERATURE.

The literature of American ichthyology is quite voluminous, but it is

in great part represented in the periodical literature (publications of

earned societies and scientific magazines) and by monographic essays or

isolated descriptions of genera and species. Exclusive of such articles,

there are three principal classes of publications which contain descrip-

tions or references to more or less of the species described :

1. Works on fishes in general.

2. Works on American fishes in general.

3. Works on faunas, or relating to states, &c.

1. The general works on fishes, commencing with Willoughby and

Ray, and coutinued by Artedi, (1738,) Klein, (1710-'49,) Liune, (1748-

§8,') Bloch, (1782-'95,) Hauy, (1787.) Bonnaterre, (1788,) Gineliu, (1788,)

palbaum, (1792,) Laeepede, (1798-1803,) Bloch and Schneider, (1801,)

Shaw, (1803-'04,) Cuvier and Valenciennes, (1828-'49,) A. Dumenl,

(1805-70,) and Gunther, (1859-70,) successively included the species

known to them and described by previous naturalists, and the last works

include, on the whole, the best descriptions (because comparative) of

many of the species. All these works are by foreign authors*.

2. The general works on North American fishes, in whole or part,

are by De Kay, Storer, and Gill.

3. The more restricted faunal works, or those relating to specific dis-

tricts and States, are more numerous, but of very unequal value, some
containing descriptions of all the species as well as the including groups,

* A complete bibliographical catalogue of these works is given by the author of the

present article in an "Arrangement of the Families of Fishes/' published by the Smith-

-"iiiau Institution.

1
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while others are simple lists of species, to a great degree dependent

for their value on the reputation of their authors for knowledge and

reliability.

DOXTJ3TFTJE SPECIES.

The names of many of the species are still very unsettled or require

confirmation. Tlie doubts arise principally from two sources :

1. Erroneous identification with previously-described species.

2. Erroneous differentiation from previously-described species.

Both categories of errors mostly result from two causes:

1. From default of actual comparison of specimens representing the

different forms.

2. From erroneous valuation of certain similarities or differences

which may exist between the respective forms : in some cases (a) the

differential characters having been overlooked or subordinated to the

common characters, while in others (b) differences which may be ob-

served on comparison of isolated specimens are not confirmed by larger

series, or fail to apply to forms from intermediate regions.

As might be expected from these considerations, the doubts affect

chiefly (1) the species found in the temperate or ax-tic regions, and

which are represented by forms in both hemispheres; and (2) those of

large size, represented also in both hemispheres, or inhabitants of the

open sea.

The author has not at present the means to solve all these doubts for

others or to satisfy himself. While the material for the American forms

is often ample, that for the European or exotic types (chiefly in the

case of the large sharks, rays, and scombroids) is, in several cases, in-

sufficient. Therefore he has preferred to retain the names given to the

American forms as distinct species, although he is inclined to believe

that they will be eventually found to be co-specific with other forms.

For the guidance of others, these doubtful forms are indicated in the

following catalogue, the nature of the doubt being distinguished, whether

referring to the more or less dubious distinction of the nominal species,

((/. -s.,) or whether to the dubious identification of the form with another,

(<1. <a> s.) Although these stigmas are cast on a number of the names

admitted, it is not probable that future comparisons will necessitate

changes for most or even a large proportion. Nevertheless, the desira-

bility of a settlement of the doubts one way or the other is not the less

decided.

The opportunity for the settlement of some of these questions at least

will, however, soon be furnished, as specimens of the desirable species

have already been promised, or are on their way from Europe, and in a

future report the results of the comparisons may be made known. To

the efforts of the Commissioner of Fisheries we have been indebted for

the means of determining some of the doubtful questions earlier than

would otherwise have been possible, and we will soon have the means
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of determining others. And as these questions involve several of the

species most important in an economical point of view, and as their de-

termination may farther throw much light on their geographical distri-

bution and their consequent relations to each other, physiological as

well as anatomical, their solution will be no slight boon to science.

CLASSIFICATION.

The classification adopted is that proposed by the author in his "Ar-

rangement of the Families of Fishes," (1872,) published by the Smith-

sonian Institution, and differs in many respects from that employed in

the "Catalogue of the Fishes of the Eastern Coast of North America,"

(1861.) While, however, it is believed to be a much better exponent of

the real relations of the various forms, it is far from perfect, and little

attempt has been made to exhibit the forms in a natural sequence ; but,

to some extent, the task has been attempted. It is necessary to add, in

further explanation, that the series is an inverted ascending one, (and not

a true descending one);—that is, commencing with the most generalized

(or lowest) form, the various types have been successively approximated

in accordance with their affinities (or supposed affinities) to the preced-

ing forms; but, inasmuch as almost universal usage has accustomed the

ichthyologist to look for the specialized (or highest) forms first, they

have been so exhibited in the catalogue, subject to the modifications the

mode of procedure adopted entails.

NUMBER OF SPECIES.

It will be perceived that only about 351 nominal species are enumer-

ated in the present catalogue, while 394 were given in the catalogue

published in 1861, and yet about 50 species have been added since

that time. The diminished number is the result of reduction and ref-

erence of many nominal species to their proper types, and it is due to

the author to state that the necessity for most of those changes was

foreseen by him,* and that they were either first effected or the correct-

ness thereof first demonstrated by himself in various articles published

from time to time in scientific journals. The limit of reduction, so far

as respects species represented on the coast, has now been nearly (but

not quite) reached; but the ultimate reductions, already hinted at, will

doubtless affect, to some inconsiderable extent, the sum-total of the

number of fishes by the reduction of nominal American species to forms

of those previously described from elsewhere.

FAUNAS..

The geographical ranges of the marine species of animals might be

best indicated by the names of the faunal regions admitted for the sev-

" The number of species described iu the catalogue [of 18G1] nominally amounts to

394. It is probable that when the species are thoroughly investigated, the number

will be considerably reduced, and that many now retained with hesitation as distinct

will be identified with previously known ones."— (Gill, op.cit., 1861, p. 28.)
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era] subdivisions of the eastern American coast by various naturalists,

but especially Dana, Packard, and Verrill.*

Five such faunas are embraced in the scope of the catalogue, and

have been designated by the following names:

1. Arctic fauna, (properly realm,) which embraces the entire polar

region, and extends southward to a yet undetermined distance, but not

as far as Newfoundland. Inasmuch, however, as most of the fishes

found in the Greenland seas have not been noted as occurring elsewhere,

it would be advisable to be specific as to their habitats.

2. Syrtensian fauna, distinguished by Packard from the Arctic.

It includes the coasts of Labrador and Newfoundland, but its limits

have not been well defined.

.">. Acadian fauna, named by Liitkeu, but first distinguished as the

Nova Scotian by Dana. It extends from the Syrtensian southerly to

Cape Cod, close to the shore, but pushes farther southward in deeper

water, and at a distance from the shore.

4. Virginian fauna, bounded to the north by Cape Cod and to the

south by Cape Hatteras.

5. Carolinian fauna, extending from Cape Hatteras southward to

the northern limits of the coral-reefs of Florida.

It must also be borne in mind that the general character of the coast

of the northern faunal areas is quite different from that of the southern

ones, the former having a rock-bound shore-line, while the latter (Vir-

ginian and Carolinian) have chiefly an areniferous one, with few rocks,

and the distinctive peculiarities of the northern and southern faunas are

considerably increased by these physical differences of the coast.

Such are the designations that might be most desirable in a scientific

treatise. In order, however, to avoid all cavil, the circumlocutory form

of designating the limits of the faunas for each species has, at the in-

stance of the Commissioner of Fisheries, been adopted. But it must be

understood that many of the species have not been detected at the dif-

ferent points within the limits specified, and may have been only found

once. In all cases, however, (except when specially designated as w
- ac-

cidental" or "occasional,") the species, in all probability, can be found

at fitting stations within the described Hants.

POPULAR NAMES.

The popular names, so far as known, have been added after the scien-

tific ones, and in a number of cases, at the request of the Commissioner of

Fisheries, names for popular use have been framed for species having no

other distinctive ones. These new terms have been mostly derived from

names applied to related forms in this country or England, which are

used rather in a generic than specific sense, and with the addition of a

* Verrill (Addison E.) Revision of the Polypi of the Eastern Coast of the United

States (December, 1863). <Meinoirs read before the Boston Society of Natural History,

vol. 1, p. 41.
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qualifying adjective for the specific appellatives. It must always beborue
in mind, however, that popular names can never be relied upon for the

determination of the species, as they vary with locality, and are applied

iu the most arbitrary manner. Thus, the familiar Pomatomus saltatrix is

generally known as the "blue-fish" at the principal centers of popula-

tion, (New York, &e.,) but is also called "horse-mackerel," (at Newport,

and Beesley's Point, New Jersey,) "tailor," (at Philadelphia and along

portions of the southern coast,) " white fish," " snap-mackerel," and
in the young state, "skip-jack;" while, on the other hand, the name
"blue-fish" is applied to the squeteague, or weak-fish, (Cynoscion regal is,)

at Beesley's Point ; "horse-mackerel" is transferred to the tunny, along

the Massachusetts coast; "tailor" is the name given to the fall-herring,

(Pomolobus mediocris,) at Washington, and the designation " white-fish "

is best known in connection with the coregoni. Nor are these excep-

tional cases. Many fishes have still more varied names along the several

parts of the coast, and certain appellatives (such as sun fish, black-fish,

pike, salmon, trout, &c.) are used with still greater latitude than any

of those specified.

Under such circumstances it must be obvious to all that, in order to

avoid great circumlocution and preliminary explanation, and to insure

definiteness of conception, names that are used only in one rigorous

sense, and respecting the application of which there can be no doubt,

must be desiderata, and such conditions are only fulfilled by the scientific

names. At the same time, it is undoubtedly desirable that the applica-

tions of the popular names along the different portions of the coast shall

be ascertained, and therein an explanation may be found of the conflict-

ing accounts given of the different species, the confusion in which the

histories of some species is involved being evidently due, in part, to the

confusion of names and the misapplication of accounts induced by their

diverse applications. The unraveling of this confusion will be one of the

objects of the Commissioner, and on a future occasion the varying names

and applications of names along different parts of the coast will proba-

bly be given in connection with the different species.



I.-TABLE OF THE HIGHER GROUPS,

Class A.—PISCES OR TEUE FISHES.

Sub-Class L—TELEOSTEI.
Order 1 .

—

Pediculati.

Sub-order. Super-family. Familv.

Lophioidea

.

Anteunarioidea

Maltheidae (1)

Lophiidffl (2)

Sub-farailv.

CeratiidaB (•'i)

Antennariidsc (4) Anti nnariinae.

Genus.

Malthe ( wo.

Lophius (Linn.) Cur.

Himautolopbus Reinh,

( Ineirodes Liitken.

Corat ins Kroyer.

Pterophryne GUI.

Order 2.

—

Plectogxathi.

Gyninodontes



fishes of the east coast of nortn america.

Order 5.

—

Teleocepiiali.

;

Sub-order.
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Order 5.

—

Teleocephali—Continued.

Sub-order.
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Order 5.

—

Teleocephali—Continued.

Sub-order.

Acautbopteri

Super-family.

Scombroidea . .

.

Family.

Xipbiidae (42)

Triebiuiidae.. (43)

Scombridae . . . (44)

Carangidas ... (45)

Sub-family. Genus.

Mulloidea

.

Berycoidea

Sciasnoidea

I Gerreoidea.

Corypbaenidas. (46)

Stroniateidae . (47)

Bramidae (48)

Laniprididae.. (49)

Zenidae (50)

Mullidae (51)

BerycidaB (52)

Sciaecidae (53)

Xipbiinae Xipbias Linn.

Tetrapturmae ... Tetrapturus Baf.

Histiopborus Lac.

TricbiurinaB Tricbiurus Linn.

Seombrinaj Scomber (Linn.) Cuv.

Orcyninas Saida Cuv.

Orcyuus (Cuv.) Gill.

Cybium Cuv.

Vomerinas Vomer Cuv.

Selene (Lac.) Brev.

Argyriosus Lac.

Caranginae Decapterus Bleekcr.

Traeburops Gill.

Paratractus Gill

Carangus (Girard) Gill.

Carangops Gill.

Blepbaricbthys GUI.

Cbloroscombrinas Cbloroscombrus Girard.

Trachynotina;...

Centronotinas . .

.

Corypbaeninas ..

Centrolopbinaa .

.

Stromateinas

Pteraclinae

Holocentrinae .

.

Otolitbinaa

Haploidonotinae

Liostominas

Sciaeninas

Lariminae .

Gerridae (54)

Tracbynotus Lac.

Naucrates (Baf.) Gill.

Zonichthys (Sw.) Gill.

Halatractus Gill.

Corypbaena Linn.

Palinuricbtbys Gill.

Poronotus Gill.

Peprilu8 Cuv.

Pteraclis Gron.

Lampris (Iietz.)

Zenopsis Gill.

Mullus Linn.

Holocentrum Block.

Cynoscion Gill.

Pogonias Lac.

Liostomus Lac.

Stelliferus (Cuv.) Stark.

Bairdiella Gill.

Sciajnops Gill.

Menticirrus Gill.

Micropogon Cuv.

Larimns Cuv. <£ YaL

Eucinostomus B. <£ G.
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Order 5.

—

Teleocephali—Continued.

Sub-order. Super-family. Family.

Aeauthopteri Porcoidea

.

Pimelepteridae (55)

SparidiB (5C)

Pristipomatid8B(57)

Sub-family.

Serranidae (58)

Incertae sedis—

Percesoces.

Syneutognatbi.

Priacanthoidea.

Anmiodytoidea.

.

Ecbeneidoidea

Spbyraenoidea. ..

Hngiloidea

LabraeidaB . . . (50)

Epbippiidai .. (60)

Lobotidte.. . . (61)

Poniatoruidas . (62)

Elacatidae.... (G3)

Chilodipteridas (G4)

PriacanthidsB (G5)

Animodytidaj (GG)

Ecbeneididas . (67)

SphyraBnidae . (68)

Mugilidaj .... (60)

Atherinidae .. (70)

Belonidae (71)

Scomberesocid;i(7.;

SparinsB .

LutjaninoB

PristipomatinsB

Bbypticinoe

SerrauinaB...

Genus.

Apogoninaa

Ammodytinaa . .

.

ArgyrotasninaB ..

Exorretinac.

Pimelepteras Lac.

Lagodon Holb.

Arcbosargus Gill.

Stenotomus Gill.

Sparus (Linn.) Bon.

Lutjanus (Bl., Schn.) Gill.

Hasninlon Cuv.

Ortbopristis Girard.

Pristipoma Cuv.

Anisotremns Gill.

Promicropterus Gill

Hyportbodns Gill.

Epincpbelus Gill.

Trisotropis Gill.

Centropristis Cuv.

Trilobnriis Gill.

Diplectruni Holbr.

Dules Cvv.

Eoccus Gill.

Morone GUI.

Parepbippus Gill.

Lobotcs Cuv.

Pomatomua Lac.

Elacate Cuv.

Apogonicbtbys Sleeker.

Priacantbus Cuv.

'

Pseudopriacantbus Bler.kcr

Ammodytes Linn.

Argyrotocnia Gill.

Leptecbeneis Gill.

Ebombocbirus Gill.

Eemoropsis Gill.

Ecbeneis {Linn.) Gill.

Sphyrasna Bloch.

Mugil Linn.

Cbirostoroa (Sw.)

Atberina (Linn.)

Belone Cuv.

Exoccctus Linn.

Halocypselus MYcinl'nd(d.g.1

Cypselurus Sw, (d.g.)
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Order 5.

—

Teleocephali—Continued.

11

Sub-order.
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Sub-Class II-GAXOIDEA.

Super-Order CHONDROSTEI.

Order 8.—Glaniostomi.

Sub-order. Super-family. Family. Sab-family. Genus.

Lccipenserid.se (90) Accipenserinse . . Accipenser (Linn.)

Class 13.—ELASMOBRAXCHII.

Super-Order PLAGIOSTOML

Order 9.

—

Rale.

Masticura
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Class C—MARSIPOBRANCHIL
Order 11.

—

Hyperoartia.

Sub-order. Super family. Family.

Petromyzontidae. . (106)

Sub-family.

PetromyzontinaB.

Geuus.

Petromyzon (Linn.) Gray.

Ammoccetes (Dum.) Gill.

Order 12.

—

Hyperotreta.

Myxinidae (107) Myxiue Linn.

Class D.—LEPTOCARDII.

Order 13.

—

Cirrostomi.

Eianchiostomidas
. (108) Brancbiostoma Costa
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2—LIST OF SPECIES.
1.—MALTeEID^E.

Malthe vespertilio (Linn.) Cuv.—Bat-fish; nose-fish.

Newfoundland to Florida.

Malthe cublfeons Rich.—Box-beaded sea- bat.

Labrador.

Malthe notata (Val.) Liitken.—Spotted sea-bat.

Southern Atlantie coast.

2.—LOPHIID^E.

Lophius americanus DeKay.—Bellows fish (Newport, R. 1.) ; goose-

fish {Massachusetts) ; monk-fish (coast of Maine) ; also fishing-frog,

American angler, sea-devil, &c.

Nova Scotia to Cape Hatteras.

3.—CERATIID.E.

Himantolophus GRGENLANDicus Eeiuhardt.—Tufted frog-fish.

Greenland.

Oneirodes Eschriciitii Liitken.—Eschricht's frog-fish.

Greenland.

Oeratias Holbolli Kroyer.—ILolboll's frog-fish.

Greenland.

4.—ANTENNA It IIDM .

Pterophryne laevigata (Cuv.) Gill.—Common frog-fish ; mouse-

fish
;
pescador

(
Cuba) ; toad-fish; devil-fish (Bermuda),

Pelagic ; accidental on coast.

5.—ORTHAGOEISCID^E.

Molacanthus nummularis (Walb.) Gill.—Globe-fish.

Pelagic; accidental on coast.

Mola rotunda Cuv.—Sun-fish; pez mola (Cuba).

Newfoundland to Cape Hatteras.

* In giving the occurrence of any species of fish, as from Cape Cod to Cape Hatteras,

or between other limits, it is not necessarily to be understood that specimens have

actually been taken at these extremes, but only at some point between them. They

may, however, be looked for at other localities within the same range.
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6.—DIODONTID^.

Ciiilomycterus geometeicus (Linn.) Kaup.—Spiny box- fish; rab-

bit-fish (Vineyard Sound); erizo (Cuba).

Cape Cod to Florida.

Trichodiodon pilosus (Mitch.) Bleeker.—Hairy box-fish.

Cape Cod to Cape Hatteras.

7.—TETEODONTIDiE.

Tetrodon l^evigatus (Linn.) Gill.—Smooth puffer; tambor (Cuba).

Cape Cod to Florida.

Chilichthys turgidus (Mitch.) Gill.—Rough puffer; porcupine-fish;

blower; swell-fish; tambor (Cuba).

Cape Cod to Florida.

8.—OSTRACIONTID^.

Lactophrys TRiGONUS (Liun.)Poey—Trunk-fish; box-fish.

West Indian
; accidental on the coast (found once at Iiolmes's

Hole, Mass).

9.—BALISTID.E.

Altjtera cuspicauda DeKay. (d. s.)—Long-tailed file fish.

Ciipe Cod to Florida.

Ceratacanthus aurantiacus (Mitch.) Gill.—hog-fish ; file-fish.

Cape Cod to Florida.

Stephanolepis setifer (Bennett) Gill.—Storer's file-fish; fool-fish

(New York).

Nova Scotia to Florida.

Balistes capriscus Liuu.—European file-fish ;
Turbot (Berm).

Nova Scotia to Florida.

Batistes Poweli Cope. (d. s.)—Powel's file-fish.

Rhode Island. (Accidental.)

10.—HIPPOCAMPIDiE.

Hippocampus hudsonius DeKay.—Sea-horse; horse-fish.

Cape Cod to Cape Hatteras.

11.—SYNGNATHID^E.

Syngnathus Peckianus Storer.—Pipe-fish.

Newfoundland to Cape Hatteras.

12.—CENTRISCID^E.

Centriscus scolopax Linn.—Snipe fish.

European ; accidental in American waters (found once in Massa-

chusetts).
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13.—FISTULARILLXE.

Fistularia taeaccaria Linn.—Tobacco trumpet -fish
; unarmed

trumpet-fish.

Cape Cod to Florida. (Occasional 5 specimens obtained at New
York.;

14.—GASTEROSTEIDiE.

Apeltes quadracus (Mitch.) Brew—Four-spLned stickle-back.

New Brunswick to Florida.

Gasterosteus ACULEATUS Linn.—Common stickle-back.

Greenland to Newfoundland (at least).

Gasterosteus biaculeatus Shaw. (d. s.)—Two-spined stickle-back.

Newfoundland and Labrador.

Gasterosteus niger Cuv. and Val. (d. s.)—Black stickle-back.

Newfoundland.

Gasterosteus noveboracensis Cuv. and Val. (d. s.)—New York,

stickle- back.

New Brunswick to Cape Hatteras.

Pygosteus occidentalis (Cuv. and Val.) Brevoort.—Ten-spined

stickle-back.

Newfoundland to Cape Hatteras.

15.—SOLEID.E.

Plagusia plagiusa (Linn.) Gill. (d. ® s.)—Long sole.

Cape Hatteras to Florida.

Achirus ltneatus (Linn.) Cuv.—American sole; calico; hog-choker

(New Jersey) ; coverclip (New Jersey) ; spotted sole (Massachusetts Bay}i

Cape Cod to Florida.

1G.—PLEURONECTID^.

Euchalarodus Putnami Gill.—Putnam's flat-fish.

Nova Scotia to Cape Cod. (Found only in Salem Harbor, Mass.)

Pseudopleuronectes americanus (Walb.) Gill.—Common flounder,

winter-flounder; mud dab (Massachusetts liny); sole (New York.)

Nova Scotia to Cape Hatteras.

Myzopsetta eerruginea (Storer) Gill.—Rusty dab; sand dab (Maine).

Nova Scotia to Cape Cod.

Limanda eostrata (H. R. Storer) Gill.—American dab.

Labrador.

Pleuronectes Glaber (Storer) Gill.—Smooth plaice; smooth back.

Massachusetts to Maine.

Glyptocephalus acadianus Gill.—Long dab.

Maine.
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Lophopsetta maculata (Mitch.) Gill.—Spotted turbot; window-
pane (New Jersey) ; sand flounder (New York).

Cape Cod to Cape Hatteras.

Citharichthys "microstomus Gill.—Whiff.

New Jersey to Cape Hatteras.

Hippoglossoides platessoides (Fabr.) Gill.—Arctic dab.

Polar regions (Greenland).

Pomatopsetta dentata (Storer) Gill.—Summer flounder.

Nova Scotia to Cape Hatteras.

Ch^enopsetta ocellaris (De Kay) Gill.—Common flounder.

Cape Cod to Cape Hatteras.

Cii^enopsetta dentata (Linn.) Gill.—Southern flounder.

Cape Hatteras to Florida.

Ch.enopsetta oblonga (Mitch.) Gill.—Four spotted flounder.

Cape Cod to Cape Hatteras.

Hippoglossus americanus Gill (d. s.)—Halibut.

Newfoundland to Cape Hatteras.

Reinhardtius hippoglossoides (Walb.)Gill.—Greenland halibut.

Greenland.

17.—MACRURLLLE.

Macrurus rupestris Bloch.—Ingmingoak (Greenland).

Greenland.

Corypii^gnoides norvegicus (Gunner) Giintk.

Greenland.

18.—GADID^J.

Boreogadus polaris (Sabine) Gill.—Misarkornak (Greenland).

Polar regions.

Pollachius carbonarius (Linn.) Bon.—Pollock ; coal-fish (England).

Greenland to Cape Hatteras.

Gadus morrhua Linn.—Common cod fish ; sarandlik and sarand-

lisksoak (Greenland).

Polar regions to Cape Hatteras.

Gadus ojac Rich. (d. s.)—Greenland cod-fish ; ojac orovak (Greenland).

Polar regions.

Microgadus tomcodus (Walb.) Gill.—Tom-cod; frost-fish.

Newfoundland to Cape Hatteras.

Melanogrammus jeglefinus (Linn.) Gill.— Haddock.

Newfoundland to Cape Hatteras.

Phycis chuss (Walb.) Gill.—Codling (New York) ; old English hake;

squirrel hake (Mass.); ling; chuss (formerly at New York); codling

(Newport) ; fork-beard (England).

Newfoundland to Cape Hatteras.

Phycis tenuis (Mitch.) DeKay.—Codling (New York); white hake
(Mass.) ; squirrel hake (Maine.)

Newfoundland to Cape Hatteras.
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Urophycis regius (Walb.) Gill.—Spotted codling.

Cape Cod to Cape Hatteras.

Molvavugaris Flem.—Ling (Great Britain); iverksoak (Greenland.)

Polar regions.

OxNOS Reinhardtii (Kroyer) Gill.—Five-bearded rockling.

Greenland.

Onos ensis (Reiuhardt) Gill.—Three-bearded rockling.

Greenland.

Rhinonemus cautjacuta (Storer) Gill. (d. s.)—4-bearded rockliug.

Nova Scotia to Cape Cod.

Ciliata argentata (Reinb.) Gill.—Mackerel-midge.

Greenland to Cape Hatteras

Brosmius brosme (Fabr.) White, (d. fw s.)—European cusk
;

uejor-

pallujak (Greenland) ; torsk or tusk (Great Britain).

Polar regions to Cape Cod.

Brosmius americanus Gill. (d. s.)—Cusk (Mass.)] torsk or tusk

(British provinces).

Nova Scotia to Cape Cod.

Brosmius flavesoens Lesuenr. (d. s.)—Cusk.

Banks of Newfoundland.

19.—MERLUC1ID^3.

Merlucius vulgaris Flem. (d. © s.)—European hake; akullia-

kitsok (Greenland).

Greenland.

Merlucius bilenearis (Mitch.) Gill.—American hake: silver hake

(Maine) ; whiting (Mass) ; stock-fish.

Nova Scotia to Cape Hatteras.

20.—OPHIDIID^E.

Opheoium marginatum Mitch.—Little cusk (New York).

Cape Cod to Cape Hatteras.

21.—BROTULID.E.

Bythites fuscus Reiuhardt.—Amersulak (Greenland).

Greenland.

22.—LYCODLD.E.

Gymnelis viridis Reiuhardt.—Unernak (Greenland).

Polar regions.

Lycodes Vahlii Reiuhardt.—VahFs lycodes; misarkoruak (Green

land).

Greenland.
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Lycodes reticulatus Bernhardt.—Reticulated lycodes; akullia-

kitsok {Greenland).

Greenland.

Lycodes perspicillum Kroyer.—Spotted lycodes.

Greenland.

Lycodes seminudus Reinhardt.— Half-naked lycodes.

Greenland.

Lycodes nebulosus Kroyer.—Cloudy lycodes.

Greenland.

Lycodes mucosus Richardson.—Slimy lycodes.

Greenland.

Lycodes polaris (Sabine) Rich.—Arctic lycodes.

Polar regions.

Zoarces anguillarts (Peck) Storer.—Eel-pout; conger-eel (Massachu-

setts Bay) ; lamper-eel (Eastport).

Newfoundland to ("ape Hatteras.

2?,.—CRYPTACANTHID.E.

Cryptacantiiodes maculatus Storer.—Ghost-fish ; wry-mouth.

Nova Scotia to Cape Cod.

Cryptaoanthodes inornatus Gill.—Ghost-fish ; conger-eel (Me.)

Nova Scotia to Cape Cod.

24.—STICELEIDiE.

Eumesogeammus subbifurcatus (Storer) Gill ; Little cusk (Me.)

Nova Scotia to Cape Cod.

Eumesogrammus pr^ectsus (Kroyer) Gilt

Greenland.

Stich^sus ptjnctatus (Fabr.) Reinh.

Greenland.

Leptoclinus aculeatus (Reinh.) Gill.

Greenland.

Anisarchus medius (Reinh.) Gill.

Greenland.

Lumpenus Fajbricii Reinhardt.

Greenland.

Leptoblennius serpentinus (Storer) Gill.

Nova Scotia to Cape Cod.

Leptoblennius gracilis (Stuvitz) Gill.

Greenland.

Centroblennius nubilus (Rich.) Gill.

Greenland.

25.—XIPHIDIONTID^.

Mur^enoides fasciatus (Schneider) Gill.—Banded butter-fish.

Greenland.



20 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

MurvENOIDES MUORONATUS (Mitch.) Gill. (d. s.)—Common butter-fish.

Nova Scotia to Cape Hatteras.

Varieties. (?)

Murjexoides macrocephalus (Girard) Gill. (d. s.)

Massachusetts.

Mtujenoides ing-ens (H. R. Storer) Gill. (d. s.)

Labrador.

ASTERNOPTERYX GrUNELLIFORMIS RUppell. (d. ft g.)

Greenland. (?)

20.—ANARRHICIIADID^.

Anarrhichas VOMERINUS (Ag.) Storer. (d. s.)—Wolf-fish; cattish

[New England) ; kigutilik (Greenland).

Greenland to Cape Tlatteras.

Anarrhichas Steenstruph Gill. (d. s.)—Steenstrup's wolf-fish;

kcerrak (Greenland.)

Greenland.

Anarrhichas denticulatus Kroyer.—Small-toothed wolf-Ash.

Greenland.

27.—BLFNNIID.E.

Blennius fucorum Cuv. and Val. (d. © s.; d.® g.)—Sea-weed blenny.

South Carolina.

Blennius geminatus Wood. (d. ® g.)—Blenny.

South Carolina.

Hypleurochilus punctatus (Wood) Gill.—Spotted blenny.

Cape Hatteras to Florida.

Pholis CAROLINUS Val.—Carolina blenny.

Cape Hatteras to Florida.

Hypsoblennius Hent^ii (Les.) Gill.—Hentz's blenny.

South Carolina.

Chasmodes Boscianus (Lac.) Cuv. and Val.—Bosc's shauny.

New York to Florida.

Chasmodes quadrifasciatus Val.—Four-banded shauny.

South Carolina.

Chasmodes novemlineatus Val.—Nine-lined shauny. .

South Carolina.

28.—BATRACHIDJE.

Batrachus TAuLinn.—Toad-fish; oyster-fish {New Jersey and Florida);

sapo (Cuba).

Nova Scotia to Florida.

29.—URANOSCOPID^E.

Astroscopus anoplus (Cuv. and Val.) Brevoort.—Naked star-gazer.

New York to Florida.
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30.—CYCLOPTERIDJ3.

Cyclopterus lumpus Linn.—Common lump-fish ; lump-sucker, s'.-a-

owl, paddle {Great Britain) ; Licorne de mer {France).

Polar regions to Cape Hatteras.

Eumicrotremus spinosus (Fabr.) Gill.—Spinous lump-fish.

Greenland to Bay of Fundy.

31.—LIPARIDID^E.

Liparis lineata (Lepecliiu) Kroyer.—Lineated liparis, or sea snail.

Polar regions to Cape Cod.

Liparis arctica Gill.—Arctic liparis.

Greenland (Port Foulke).

Liparis Fabricii Kroyer.—Fabricius' liparis.

Greenland.

Liparis Montagtji Don.—Montagu's liparis, or sea snail.

Polar regions to Cape Cod.

Actinochir major (Walb.) Gill.—Large liparis.

Greenland.

Careproctus Reinhardtii Kroyer.—Reinbardt's liparis.

Greenland.

32—GOBIID^.

Gobiosoma aeepidota (Lac.) Girard.—Scaleless goby.

Cape Cod to Florida.

Gobitjs carolinensis Gill.—Black goby.

Cape Hatteras to Florida.

Dormitator lineatus Gill.—Striped sleeper.

Cape Hatteras to Florida.

33.—TRIGLID^.

Dactylopterus volitans (Linn.) Lac.—Flying-robin ; murcielago

{Cuba) ; civetta de mare (Naples) ; bat-fish {Bermudas).

Newfoundland to Florida.

Prionotus evolans (Linn.) Gill.—Lined Sea-robin ;
flying-fish (New

Jersey).

Cape Cod to Florida.

Prionotus punctatus (Bloch.) Guv.—Spotted sea-robin ; rubio vola-

dor (Cuba).

Florida.

Prionotus carolinus (Linn.) Cuv. and Val.—Web-fiugered sea-robin

;

Carolina robin.

Cape Cod to Florida.

Prionotus pilatus Storer. (d. s.)—Small-scaled sea-robin.

Massachusetts.

Trigla cuculus Linn. (d. ® s.)—European gurnard.

European ; accidental at New York.
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3L—AGONIM3.

Aspidophoroides monopterygius (Bloch) Storer.

Polar regions to Cape Cod.

Agonus cataphractus (Linn.) Bl. Scbn.—Sea-poacher.

Polar regions (Greenland.)

Arohagonus decagonus (Bl. Sehn.) Gill.

( i reenland.

35._C3TTLTL3E.

Cottus octodecimspinosus Mitclull.— Slender sculpin
;
grubby.

Nova Scotia to Cape Hatteras.

Cottus jeneus Mitchell (d. s.)—Little sculpin.

Cape Cod to Cape Hatteras.

Cottus grcenlandicus Cuv. and Val. (d. s.)—Northern sculpin.

Polar regions to Cape Hatteras.

Varieties. (?)

Cottus porosus Cuv. and Val. (d. s.)

Baffin's Bay.

Cottus ocellatus H. B. Storer. (d. s
)

Greenland to Newfoundland.

Cottus labradoricus H. B. Storer. (d. s.)

Greenland to Newfoundland.

Cottus glaoialis Bicbardson. (d. s.)

Greenland.

Cottus pachypus Giintber. (d. s.)

Polar regions (Greenland).

Cottus Mitchilli Cuv. and Val. (d. s.)

Newfoundland to Cape Hatteras.

Cottus scorpiodes Fabricius. (d. © g.)

Greenland.

Gymnacanthus triouspis (Bernhardt) Gill. (d. s.)

Polar regions.

Gymnacanthus patris (H. B. Storer) Gill. (d. s.)

Labrador to Bay of Fundy.

Oncocottus quadrioornis (Linn.) Gill.

Polar regions.

Icelus bicornis Bernhardt, (d. © g.)

Greenland.

Icelus uncinatus Beinbardt. (d. ® g.)

Greenland.

Cottus polaris Sabine, (d. © g.)

Polar regions.

Triglops Pingelii Beinbardt.

Greenland.

Triglops pleurostictus Cope.

Greenland.
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30.—HEMITRIPTERIDJE.

Hemitripterus acadianus (Walbaum) Storer.—boa-raven; yellow

seal pin.

Newfoundland to Cape Hatteras.

37.—SCORP^NIDiE.

Scorp^ena porcus Linn. (d. © s.)—Pig-foot.

European
;
(accidental at New York.)

ScoRPiENA Plumieri Bl. Sohn. (d. ® s.) Plumer's pig-foot.

West Indian ; occasional on northern coast.

Sebastes norvegicus (Linn.) Cuv. (d. © s.)—Norway haddock;

hemdurgan.

Polar regions to Cape Cod.

Sebastes viviparus Kroyer (d. s.)—Red-fish ; bream (Mar.ne) ; rose -fis\i

;

snapper (Massachusetts Bay, Storer) ; red sea-perch (New York)', red

perch (Eastport).

Polar regions to Cape Cod.

Sebastes fasciattjs Storer. (d. s. and d. ® g.) Banded red-fish.

Accidental to Massachusetts. (?)

38.—LABRIDiE.

Tatjtoga onitis (Linn.) Gthr.—Black-fish; tautog.

Bay of Fundy to South Carolina ; New York.

Tautogolabrus adspersus (Walbaum) Gill.—Burgall or hergall (New

York)
; cunner or Conner; chogset (iV

T
. E.) ;

blue-fish or blue perch.

Newfoundland to Cape Hatteras.

Xyrichthys lineatus (Gmel.) Cuv. and Val.—Razor-fish.

West Indian, (occasional on Southern coast
1

?)

CnOEROJULIS GRANDISQUAMIS Gill.

North Carolina.

3S«.—POMACENTRIDM.

Glyphidodon saxatilis (Linn.) Cuv. and Val.—Cow-pilot (Berm).

West Indian (accidental on northern coast; found at Newport.)

39.—POLYNEMID^.
Trichidion Plumieri (Lac.) Gill.—Thread-fish.

West Indies ; occasional northward. (?)

Trichidion octofilis Gill.—Eight-threaded thread fish.

New York (accidental).

40.—TEUTHIDID^.

Acanthurtjs chirurgus Bloch. and Schneider.—Surgeon-fish; bar-

Oero (Cuba); doctor-fish (Bermudas).

West Indies ; occasional northward.

Acanthurus nigricans Linn.—Black surgeon

West Indies ; occasional northward.

S. Mis. Gl—51
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41.—CnAETODONTIDJS.

Sauothrodus maoulocinctus Gill.

Cape Cod to Cape Hatteras.

Holaoanthus ciliaeis Lac.—Isabehta {Cuba); angel-fish (Berm.)

West Indies; occasional northwards.

42.—NIPHIID^E.

Xipxiias GLADIUS Linn.—Common sword fish.

Nova Scotia to West Indies.

Tetrapturus albidus Poey.— ft e Bill-fish ; The Spear-fish.

Cape Cod to West Indies.

Histiophorus gladius (Brouss.) Gthr.—The Sail fish.

Cape Cod to West Indies.

43.—TRICHIURID.E.

Trichiurus lepturus Linn.—Silvery hair-tail.

Cape Cod to Florida.

44.—SCOMBRIDJE.

Scomber soombeus Linn. (d. © s.)—Mackerel; wawwhunnekesuog

(Narragansett Indians, Trumbull); caballa {Cuba).

Greenland to Cape Hatteras.

Scomber colias Linnaeus, (d. ® s.)—Chub-mackerel.

Nova Scotia to Cape Hatteras.

Sarda pelamys (Linn.) Cuv.—Bonito; skip-jack {Boston market).

Cape Cod to Florida.

Orcynus secundi-dorsalts (Storer) Gill. (d. s.)—Horse-mackerel

{Massachusetts, <&c); albicore {Rhode Island); American tunny.

Newfoundland to Florida.

Orcynus alliteratus (Rat*.) Gill.—Little tunny; albicore; alleterato

(Naples); mackerel (Berm.)
;
pelagic, occasional on coast (found iu

large numbers at Wood's Hole, Massachusetts, August, 1871).

Cybium maculatum (Mitch.) Cuv.—Spanish mackerel ; spotted mack-

erel; bay mackerel, (rare in Massachusetts Bay.)

Cape Cod to Florida.

Cybium regale (Bloch) Cuv.—Cero; black-spotted Spanish mackerel;

king fish.

Cape Cod to Florida.

45.—CARANGID^E.

Vomer setipinnis (Mitch.) Ayres.—Horse-fish; jorobado [Cuba).

Maine to Florida.

Selene aegentea Lac.—Silver moon-fish; jorobado (Cuba),

Cape Cod to Florida.

Argyriosus vomer Lac.—Jorobado (Cuba).

Cape Cod to Florida.
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Argyriosus capillaris (Mitch.) DeKay. (d. s.)

Cape Cod to Florida,

Decapterus punctatus (Mitch.) Gill.—Dotted scad; round robin

(Bermudas).

Cape Cod to Florida.

Decapterus maCarellus (Cuv. and Yal.) Gill.—Mackerel scad.

Cape Cod to Florida, ( Wood's Hole, Massachusetts, 1873).

Trachurops crumenophthalmus (Block) Gill.—Big-eyed scad ; chi-

charro
(
Cuba)

;
goggler; goggle-eyed Jack (Bermudas).

Cape Cod to Florida.

Paratraotus pisquetos (Cuv. et Val.) Gill.—Yellow crevalle; cojinua

(Cuba). Jack, Buffalo Jack (Bermuda.)

Cape Cod to Florida.

Carangus hippos (Liuu.) Gill.—Horse-crevalle
;
jiguagua(C«6a).

Cape Cod to Florida.

Carangus fallax (Cuv. et Yal.) Girard.—Jurel (Cuba).

South Carolina.

Carangus chrysos (Mitch.) Gill.—Yellow-mackerel (New York)

Cape Cod to Florida,

Carangops falcatus (Holbr.) Gill.

South Carolina.

Blepharichthys crepitus (Akerly) Gill.—Thread-fish.

Cape Cod to Florida.

Chloroscombrus chrysurus (Liuu.) Gill.—Casabe (Cuba).

Cape Cod to Florida,

Trachynotus ovatus (Linn.) Gthr.—Short pampano; palorrieta

(Cuba).

Cape Cod to Florida.

Trachynotus glaucus Cuv. and Yal.—Glaucous pampano.

South Carolina to Florida.

Trachynotus carolinus (Linn.) Gill.—Pompano (Southern Coast);

cavalle or crevalle (South Carolina)
;
pompynose (New Orleans).

Cape Cod to Florida.

Naucrates ductor (Linn.) Liaf.—Pilot-fish
;
pilot, romero (Cuba).

Pelagic ; occasional on coast.

ZONICHTHYS FASCIATUS (Bloch) Sw.

South Carolina.

Halatractus zonatus (Mitch.) Gill.—Rudder-fish; bonito (Berm.)

Cape Cod to Florida.

Halatractus carolinensis (Holbr.) Gill.

South Carolina.

4G.—CORYPHAENID^E.

Coryph^ena Sueuri Cuv. and Yal.—Lesueur's dolphin.

Pelagic ; occasional ou coast.

Coryph^ena punctulata (Cuv. and Yal.) Gthr.—Small-spotted dolphin.

Pelagic; occasional ou coast
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47.—STROMATEID^.

Palinurichthys perciformis (Mitch.) Gill.—Black rudder-fish.

Maine to Cape Hatteras.

Poronottjs TRIACANTHUS (Peck) Gill.— ITarvest-fisli (New Jersey)',

butter fish (Massachusetts) ;
dollar fish (Maine).

Maine to Cape Hatteras.

Peprilus Gardenii (Bl. Schn.) Gill.

New York to Florida.

48.—PRAMID .K.

Pteraclis carolinus Val.

South Carolina.

49.—LAMPRIDID.E.

Lampris guttata Retz.—Opah.

Occasional oft" Newfoundland.

50.—ZEXIDiE.

Zenopsis ocellatus (Storer) Gill. (d. s.)—Ocellated dory.

Massachusetts. (Accidental ? Identical with Z. couobifer?

)

51.—MULLID^E.

Mullus, sp. incog.

AVest Indian (?); occasional on coast (found at New York).

52.—BERYCID.F.

Holocentrum sogho Blocb—Matajuelo (Cuba) ; squirrel (Berm.)

AVcst Indian; accidental on northern coast (found at Newport,

Rhode Island).

53.—SCI^ENID^E.

Cynoscion cakolinensis (Cuv. and Val.) Gill.—Salmon-trout; spotted

sea-trout (south coast) ; spotted silver-sides (Scott),

Cape Hatteras to Florida.

Cynoscion regalis (Blocb) Gill.—Squeteague or squit (New England))

sheentts or checutts (Hohegan Indians); chickwick (Connecticut)',

weak-fish (New York) ; blue-fish (Bceshy's Point, New Jersey) ;
trout

(southern coast) ; salt-water trout; gray trout (southern coast).

Cape Cod to Florida.

Cynoscion thalassinus (Holbr.) Gill.

Cape Hatteras to Florida.

Cynoscion nothus (Holbr.) Gill.

Cape Hatteras to Florida.

Pogonias chromis Lacep.—Drum.

Cape Cod to Florida.
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Liostomus xanthurus Lacep.—Yellow-tail.

Cape Cod to Florida.

Liostomtjs obliquus (Mitch.) DeKay.—Lafayette (New YorJc) • goody
(Cape May); chub (Norfolk) ; roacli (Northampton County, Virginia).

Cape Cod to Florida.

Stelliferus lanceolatus (Holbr.) Gill.

Cape Hatteras to Florida.

Bairdiella punctata (Linn.) Gill.—Silver-perch (New Jersey).

Cape Cod to Florida.

Sci^NOPS OCELLATUS (Linn.) Gill.— Bass; red bass; sea-bass; spotted

bass (South Carolina) ; red-fish (Gulf of Mexico).

Cape Cod to Florida.

Menticirrus alburnus (Linn.) Gill.— Carolina whiting.

Cape Hatteras to Florida.

Menticirrus nebulosus (Mitch.) Gill.—King-fish ; whiting
; hake

(New Jersey) ; barb (Neic Jersey).

Cape Cod to Florida.

Menticirrus littoralis (Holbr.) Gill.—Shore-whiting.

Cape Hatteras to Florida.

Micropogon undulatus (Linn.) Cuv. and Val.—Croaker; verrugato

(Cuba).

Cape Cod to Florida.

Larimus fasciatus Holbrook.

Cape Hatteras to Florida.

54.—GERRLTLE.

Eucinostomus ARGENTEUS Baird and Guard, (d. s., d ® g.)

Xew Jersey southwards.

55.—PIMELEPTERID^}.

Pimelepterus Boscn Lac.—Chopa-banca (Cuba); bream (Berm.)

Cape Cod to Florida.

5G.—SPARED^.

Lagodon rhomboides (Linn.) Holbrook.—Sargo (Cuba).

Cape Cod to Florida.

Archosargus probatocephalus (Walb.) Gill.—Sheep's-head.

Cape Cod to Florida.

Stenotomus argyrops (Linn.) Gill.—Scnp
(
Vineyard Sound) ; senp-

paug; porgy (New York): bream (Rhode Island, formerly); fair-maid

(East Shore oj Virginia).

Cape Cod to Florida.

Sparus aculeatus (Cuv. and Val.) Gill. (d. s., d. © g.)—Gilt-head.

Cape Hatteras to Florida.
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57._FltrSTIPOMATID.33.

H^mulox arcuatum Cuv. and Val.—Grunts.

South Atlantic coast of United States.

H^emulon formosum (Linn.) Cuv.

South Atlantic coast of United States.

ILemulon chrysopteron (Linn.) Cuv.

South Atlantic coast of United States.

H^mulon quadrilineatum (Cuv. and Val).—Striped grunt (Berm.)

South Atlantic coast of United States.

Orthopristis fulvomaculatus (Mitch.) Gill.

South Atlantic coast of United States.

Anisotremus virginicus (Linn.) Gill.

South Atlantic coast of United States.

Lutjanus oaxis (Bl. Schn.) Gill.—Yelting, glass eyed snapper (Berm.)

South Atlantic co;ist of United States.

58.—SERRANID.E Gill.

Promicropterus maculatus (llolbr.) Gill.—Soap fish.

Cape Hatteras to Florida.

Promicropterus decorates Gill. (d. <cb s.)

Newport, K. I. (Accidental.)

Hyporthodus flavicauda Gill.

Newport, R. I. (Accidental.)

Eplxephelus morio (Cuv.) Gill.—Red grouper (Xeiv York?);

cherna de vovero (Cuba).

Cape Cod to Florida.

Epixephelus nigeitus (llolbr.) Gill. (d. ® g.)

Cape Hatteras to Florida.

Epinephelus oxypterus (DeKay) Gill. (d. s. ; d. © g.)

New York. (Acciden tal ). (?)

Trisotropis acutirostris (Cuv. and Yah) Gill.

Cape Hatteras to Florida.

Promicrops guasa (Poey) Gill.—Guasa, (Cuba.)

Florida.

Cexteopristis atrarius (Linn.) Bam.—Black sea-bass; sea-bass

(New For/.); black-perch (Mass.); black-bass; black-fish (New Jersey;

blue-fish (Newport); black-harry; hannahills (New York, DeKay)!
black-will (Eastern Shore of Virginia).

Cape Cod to Florida.

Thiloburus trifurcus (Linn.) Gill.

Cape Hatteras to Florida.

Diplectkum fasciculare (Cuv. and Val.) Holbrcok—Serrano (Cuba).

Cape Hatteras to Florida.

Dules auriga Cuv. and Val.—Charioteer; coachman (DeKay.)

Cape Cod to Flo:ida.



FISHES OF THE EAST COAST OF NORTH AMERICA. 29

59.—LABRACID^.

Eoccus LINEATUS(B1. Sclin.) Gill.—Striped bass (Eastern States) ; rock-

fish (Pennsylvania, etc
) ; inissuckeke-kequock (Narragansctt Indians).

Nova Scotia to Florida.

Morone amekicana (Gmelin) Gill.—White perch.

Nova Scotia to Florida.

60.—EPHIPPIIDiE.

Parephippus quadratus (Gun.) Gill.—Moon-fish.

Cape Cod to Florida.

Parephippus faber (Cuv.) Gill.—Moon-fish; angel-fish (South Caro-

lina) ; 3-banded sheep-head ; 3 tailed porgy.

Cape Cod to Florida.

61.—LOBOTID^.

Lobotes surinamensis Cuv.—Flasher (Neio York market).

Cape Cod to Florida.

62.—POMATOMID^.

Pomatomus SALTATRix (Linn.) Gill.—Blue-fish (New York, and New
England except Rhode Island) \ horse-mackerel (Newport, and Beesley1

8

Point, N. J.); skip-jack (North Carolina); green-fish
(
Virginia, DeKav);

tailor (Maryland and Virginia) ; white-fish and snap-uiackerel (youug).

63.—ELACATID^.

Elacate canadus (Linn.) Gill.—Crab-eater.

Cape Cod to West Indies.

64.—CHILODIPTEBID^.

Apogonichthys americanus Castelnau.

West Indian; occasional northwards (found at Newport, B. I.)

65.—PBIACANTHID^E.

Priacanthus macrophthalmus Cuv. (d. s.)—Common big-eye.

West Iudian ; occasional northwards.

Pseudopriacanthus altus (Gill.) Bleeker.—Short big-eye.

Cape Cod to Cape Hatteras.

66.—AMM0DYT1D^3.

Ammodytes americanus DeKay.—Sandlaunce; sand-eel (.V. Eng.)

Newfoundland to Cape Hatteras.

Ammodytes dubius Bernhardt.

Polar regions to Cape Cod.

Argyrot^nia vittata (DeKavj Gill. (d. s. ; d. © g.)

New York. (?) 28
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C7.—ECHINEIDLLLE.

Leptecheneis nauorates (Linn..) Gill.—Sucker-fish.

Coast generally.

Leptecheneis naucrateoides (Zuiew) Gill. (d. s.)

Coast generally.

Khombochirus osteochir (Cuv.) Gill.

West Indian ; occasional on northern coast (found at New Bedford,

Massachusetts.)

Remoropsis brachyptera (Lowe) Gill.

Occasional on northern coast (found at Holme's Hole, Massa-

chusetts.)

ECHENEIS remora Linn.—Sucker
;
pega {Cuba).

Coast generally.

GS.—SPIIYILENIDJE.

Spiiyr.ena eoeealis DeKay.—Northern barracuda ;
sennet (Berm.)

Cape Cod to Florida.

CO.—MUGILIDiE.

Mugil albula Linn.—Mullet.

Cape Cod to Florida.

Mugil lineA rrs Mitchill.—Striped mullet.

Cape Cod to Florida.

Mugil petrosus Yal.

Cape liatteras to Florida.

Mugil Plumieri Val.

Cape liatteras to Florida.

70.—ATIIERINID.E.

CHIROSTOMA notata (Mitch.) Gill.—Silver sides; friar [Xew England).

Maine to Florida.

Chirostoma menidia (Linn.) Gill.

Cape liatteras to Florida.

ATHEKINA CAROLINA Val.

Cape Liatteras to Florida.

71.—BELONID.E.

Uelone longirostris (Mitch.) Gill.—Silver-gar; bill fish.

Cape Cod to Florida.

72.—SCOMBERESOCID.E.

Exoccetus exiliens Gmel.—Flying fish.

Cape Cod to Florida. *

Exoccetus noveboracensis Mitch.

Cape Cod to Florida.
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EXOC^ETUS MELANURUS Val.

Cape Cod to Florida.

Halocypseltjs evolans (Linn.) Gill.

Cape Cod to Florida.

Cypselurus comatus (Mitch.) Weinland. (d. s., d. ® g.)

Cape Cod to Florida.

Cypselurus furcatus (Mitch.) Weinland. (d. s., d. © g.)

Cape Cod to Florida.

Euleptorhamphus longirostris (Cuv. and Val.) Gill.

Cape Cod to Florida.

LTemirhamphus unifasciatus Rauzani.

Cape Cod to Florida.

SC03IBERESOX scutellatus Lesneur.—Skipper; saury: skip jack.

Nova Scotia to Florida.

73.—CYPEINODONTID^.

Cyprinodon variegatus Lac.

Cape Cod to Florida.

Cyprinodon parvus Baird and Girard (d. © g.)

Cape Cod to Cape Ilatteras.

Micristius zonatus (Mitch.) Gill.

Cape Cod to Florida.

Micjiistius cingulatus (Cuv. and Val.) Gill (d. s.)

Cape Cod to Florida.

Micristius chrysotus (Gthr.) Gill (d. s.)

Cape Hatteras to Florida.

FUNDULUS HETEROOL1TUS (Liuil.) Gill.

Cape Cod to Florida.

Fundulus pisculentus (Mitch.) Val.—Killi-fish ; mummichog.

Maine to Florida.

Fundulus multifasciatus (Lesucur) Val.

Cape Cod to Florida.

Fundulus nigrofasciatus (Lesueur) Val.

Cape Cod to Florida.

Hydrargyra majalis (Walb.) Val.

Cape Cod to Cape Hatteras.

Hydrargyra swampina Lac. (d. s.)

Cape Hatteras to Florida.

74.—STOMIATID^E.

Malacosteus niger Ayres.

Pelagic.

Sxomias ferox Eeinhardt.

Greenland.
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75.—SCOPELLDJE.

SCOPELUS GLACIALIS Reinhardt.

Greenland.

MAUROEICUS BOREALIS (XilsSOll) Gtlll' ((1. S.)

Massachusetts.

7G.—SYNODONTIBvE.

Traciiinocephalus myops (Bl. Sch.) Gill.

Cape Hatteras to Florida.

Synodus fcetens (Linn.) Gill.

Cape Cod to Florida.

77.—MICROSTOMID.E.

Mallotus villosus (Miiller) Cuv.—Capelin.

Polar regions to Nova Scotia.

Osmerus moedax (Mitch.) Gill.—Smelt.

Nova Scotia to Cape Hatteras.

Microstoma grcenlandica Reinhardt.

Greenland.

78.—SALMONIDiE.

Salmo salau (Linn.) Giinther.—Salmon; mishquainmauquock (Xar-

ragansett Indian*).

Polar regions to Cape Cod.

Salmo immaculatfs H. R. Storer. (d. s.) Sea trout.

Labrador to Nova Scotia.

79.—PARALEP1DID.E.

Paralepis borealis Reinhardt.

Greenland.

SO.—ALBULID.E.

Albula CONORHYNCHUS Bloch and Schneider.—Lady-fish.

Cape Cod to Florida.

81.—ELOPLLLE.

Elops saurus Linn.—Big-eyed herring; matajuelo bianco and real

{Cuba).

Cape Cod to Florida.

Megalops tkrissoides (Bl. Sch.) Giinther.—Jew-fish; tarpum (Berm.)

Cape Cod to Florida.

82.—DUSSUMIERID.E.

Etrumeus teres (DeKay) Brevoort.—Round herring.

Cape Cod to Cape Hatteras.
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83.—CLUPEID^E.

Brevoortia menhaden (Mitch.) Gill.—Menhaden {Vineyard Sound;)

munnawhatteaug (Narragansett Indians)
; pogy, poghaden (east coast

ofXew England); moss-bunker (New York); panhadeu, panhagen (New
England); hard-head, bony-fish (Massachusetts Bay); skippaug or

bunker (cast end of Long Island); bony-fish (SaybrooJc) ; white-fish

(SaybrooJc to Milford, Connecticut) ; fat-back and yellow-tail (coast of

North Carolina); bug-fish (Carolina).

Cape Cod to Cape Hatteras.

Alosa sapidissima (Wilson) Storer.—Shad.

Newfoundland to Florida.

Opisthone^ia thrissa Gill.—Thread-herring ; menhaden (Portland);

shad-herring (New York).

Newfoundland to Florida.

Pomolobus RSEUDOHARENGrUS (Wilson) Gill. — Herring (Southern

States); alewife (New England); gaspereau (British provinces); spring-

herring (Neic England); aumsuog (Narragansett Indians) ; kyack, blue-

back, alewife, sawbelly, cat-thresher (Portland, Me.)

Newfoundland to Florida.

Pomolobus mediocris (Mitch.) Gill.—Tailor herring (Potomac) ; fall-

shad.

Newfoundland to Florida.

Clupea harengus Linn.—English herring.

Polar regions to Cape Cod.

SL—DOROSOMID.F.
Dorosoma Cepediantjm (Lac.) Gill.—Toothed herring.

Cape Cod to Cape Hatteras.

85.—ENGRAULIDJE.

Engraulis vittatus (Mitch.) Bd. and Girard.—Anchovy.

Cape Cod to Cape Hatteras.

Engraulis Brownii (Gmelin) Val.—Anchovy.

Cape Cod to Florida (New York, Val).

SC—SILURID^E.
mlurichthysmarinus ( Mitch. ) Baird and Girard.—Fork-tailed cat-fish.

Cape Cod to Florida.

Ariopsis Milberti (Val.) Gill.—Sea cat-fish.

Cape Cod to Florida.

87.—CONGRID^.
Conger oceanica (Mitch.) Gill.—Conger-eel.

Newfoundland to West Indies.

88.—ANGUILLID.E.

Angtjilla bostoniensts (Les.) DeKay.—Common eel.

Newfoundland to Cape Hatteras.
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S9.—SACCOPHARYNGID.FL

Saccopiiarynx flagellum Mitch.—Gulper.

Pelagic, in deep seas, (hit. 52° N., long. 30° W.—Mitchill.)

y0.—ACIPENSERIDiE.

Acipensee oxyrhynchus Mitoli. (d. s.)—Sharp-nosed sturgeon.

( 'ape Cod to Florida.

Acipenser brevirostris Lesueur.—Short-nosed sturgeon.
( 'ape Cod to Florida.

91 .—CEPIIALOPTERIDiE.

Ceratoptera VAMPIRUS (Mitch.) Gill.—Devil-fish; manta (Cuba).

Cape Cod to Florida.

92.—MYLIOBATJLDJS.

Aetobatis nare*ari Mull, and Ilenle.—Bishop-ray; obispo (Cuba).

Norfolk, Virginia, to Florida.

Rhinoptera quadriloba (Les.) Cuv.—Cow-nosed ray.

Cape Cod to Florida.

Mylioba^is Fremenvillei (Les.) Storer.—Sharp-nosed ray.

Cape Cod to Florida.

93.—TRYGON1DJ3.

Pteroplatea maclura Midi, and Ilenle.—Butterfly-ray.

Cape Cod to Florida.

TRYGON CENTRURA (Mitch.) Gill.—Sting-ray; whip-ray; stingaicc.

Cape Cod to Florida.

94.—TORPEDINIDM.
TORPEDO occidentalism Storer.—Torpedo ; cramp-fish ; numb-fish.

Cape Cod to Florida.

95.—KAIAIMJ,

Raia eglanteria Lac. Lesueur.—Clear-nosed ray.

Nova Scotia to Florida.

Raia erinaceus Mitch, (d. s.)—Summer-skate.

Cape Cod to Florida.

Raia l.evis Mitch.—Sharp-nosed skate; winter-skate.

Nova Scotia to Florida.

9G.—PRISTIDvE.

Pristis ANTIQtJORUM (Linn.) Lath. (d. © s.)—Saw fish.

Cape Cod to Florida.
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97.—SQUATINID^G.

Squatina Dumerili Lesueur. (d. s.)—Angel-fish ; shark-ray
; monk,

or monkey fish, kingston, shark-ray, Fiddle fish {Europe) ; little bull-

head shark (New York).

Cape Cod to Florida.

98.—CETOEHINID/E.

Cetorhinus maximus Blainv. (d. © s.)—Basking-shark
; sun-fish

;

sail-fish; hoe-mother {Great Britain).

Newfoundland to Cape Hatteras.

99.—LAMNIDiE.

Isuropsis Dekayi Gill. (d. s.)—Mackerel- shark; dentuda I Cuba).

Newfoundland to Florida.

Caroharodon Atwoodi (Storer) Gill, (d. s.)—Atwood's shark ; man-
eater (Maine).

Newfoundland to Florida.

loo.—odontaspidtd.f:.

Eugomphodus littoralis Gill.—Sand-shark ; shovel-nose {Maine).

Maine to Cape Hatteras.

101.—ALOPECIID.E.

Alopias VULPES (Linn.) Bon.—Fox-shark; thresher; swingle tail; sea-

fox; sea ape; pez zorro {Cuba); pesce pavone (Naples).

Cape Cod to Florida.

102.—SPHYRN1DJ3.

Sphyrna zyg^ena (Linn.) Mull, and Henle.—Hammer-head shark ; eor-

nuda (Cuba); magnosa (Naples).

Cape Cod to Florida.

Reniceps tiburo (Linn.) Gill.—Shovel head shark.

Cape Cod to Florida.

103.—GALEOBHINID^E.

Eulamia Milbertii (Mull, and Henle) Gill.—Blue shark.

Cape Cod to Florida.

Eulamia obscures (Lesueur) Gill.—Dusky shark.

Cape Cod to Florida.

Aprionodon punctatus (Mitch.) Gill.

Cape Cod to Cape Hatteras.

SCOLIODON TERRvE-NOV^E (Rich.) G'll.

Newfoundland to Cape Hatteras.

Galeocerdo tigrinus Mull, and Henle.—Tiger-shark; alecrin (Cuba).

Cape Cod to Florida.

Mustelus canis (Mich.) DeKay. ' (d. s.)—Smooth hound (Qrcat Brit-

ain); smooth dog-fish; blue-dog (Massachusetts)) boca dulce (Cuba).

Cape Cod to Cape Hatteras.



36 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

104.—SPINACnXE.

Squalus americanus (Storer) Gill. (d. s.)—Picked dog-fish, dog-fish;

bone-dog; skittle-dog; hoe (Great Britian).

Newfoundland to Cape Hatteras.

Centrosctllium Fabricii (Reinh.) Miill. and Flenle.

Greenland.

105.—SCYMNID.l-:.

SOMNIOSUS microcephalus (Blocb) Gill. (d. © s.)—Sleeper-shark
;

nurse (Portland).

Polar regions to Cape Cod.

106.—PETROMYZONTIDJ3.

Peteomyzon americanus Lesueur. (d. s.)—Lamprey; laraper eel.

Cape Cod to Cape Hatteras.

Ammocoetes nigricans (Lesueur) Gill. (d. s.)—Black lamprey.
( 'ape Cod to Cape Hatteras.

Ammocoetes appendix (DeKay) Gill. (d. s.)

Cape Cod to Cape Hatteras.

Ammoccetes bicolor Lesueur. (d. s.)

Cape Cod to Cape Hatteras.

107.—MYXINIDJE.

Myxine gltjtinosa Linn. (d. © s.)—Hag-fish ; sucker ; slime-fish.

Polar regions to Cape Cod.

108.—BRAXCHIOSTOMID.E.

Branciiiostoma carib^eum Sundevall. (d, s.)—Lancelot.

Cape Hatteras to Florida.
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3—BIBLIOGRAPHY OF EAST COAST FISHES.

The following list embraces almost all the articles purporting to enumerate all the

salt-water fishes found at or recorded as inhabiting a given locality, from Greenland

to Florida, or (e. g. Holbrook's and Putnam's articles,) commenced with such inten-

tion ; in addition, the titles of M. Felipe Poey's catalogues are given, as they are in-

dispensable to the American ichthyologist. These articles have been arranged under

the names of their authors in alphabetical order. They represent the following geo-

graphical areas, commencing with (1) the general works, and then (2) the northern

areas.

General. Gill, Storer (D. H.).—DeKay's "Zoology of New York" may be added as

it contains brief notices of the "extra-limital species."

Northern America. Richardson.

Greenland. Fabricius, Bernhardt.

Gulf of St. Lawrence and Pay of Fundy. Fortin, Gill.

Labrador. Storer (H. R.)

Nova Scotia. Knight, Perley, Storer (H. R.)

Maine. Holmes.

Massachusetts. Lyman, Putnam, Smith, Storer (D. H.)

Connecticut. Linsley.

New York. Ayres, DeKay, Mitchill.

New Jersey. Abbott, Baird.

South Carolina. Holbrook, Storer.

Georgia. Holbrook.

In addition to these, the reports and journals of arctic travelers, and histories and

geographies of countries and states may be referred to; but as the lists coutained in

such works are generally compilations by unscientific persons, they require to be con-

sulted with great caution. Special mention need only be made of Bouuycastle's " New-

foundland in 1842," Belknap's "History ofNew Hampshire" (1793), Mather's "Geography

of the State of New York " (1847), andRussell's " Harper's New-York State Class-Book"

(1847).

ABBOTT (Charles Conrad). Catalogue of Vertebrate Animals of New Jersey. . .

<^Geology of New Jersey. By authority of the legislature. George H. Cook, State

Geologist, . . . 1868—Appendix E, or pp. 751-830. ("Fishes," pp. 803-830.)'

237 species, of which 194 are marine and 43 fresh-water, are recorded; but many
of the names are synonyms, and the list bears evidence of being a compilation, and

must be consulted with caution.

AYRES (William O . . . ). Enumeration of the Fishes from Brookhaven, Long

Island, with Remarks upon the Species observed. . . . ^Boston Journal of Natural

History, . . . vol. IV, 1844, pp. 235-264 (September, 1842); 265-292 (April, 1843).

61 species are enumerated, including 9 fresh-water species, and observations on the

characters and habits of most are recorded

4 species are enumerated as new (Cottus variabilis [Cottus octodecvm-spinosw'l],

Gasterosteus millepunctatm \_Apeltes qno.dracusl], Funduhis fuseus [= Melanwra], and Car-

charias griseus [= Eugomphodus littoralis] ), the last three of which were described in a

succeeding article (Description of four species [including Leucisem vasutus'] of Fish from

Brookhaven, L. I., all of which are believed to be now), <op. cit., iv, pp. 293-303,

pi. 12.
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BAIRD (Spencer Fullerton). Report on the Fishes observed on the Coasts of Hew
.Jersey and Long Island during the Summer of 1854, by Speucer F. Baird, Assistant

Secretary of the Smithsonian Institution. <[Ninth Annual Report of the Smithso-

nian Institution [for 1854], 1855, pp. 317-352 +*337.

Reprinted as a pamphlet, with an index, and the following title :

Report t«> the Secretary of the Smithsonian Institution, on the Fishes of the New
Jersey Coast, as observed in the Summer of 1854, by Spencer F. Baird, Assistant

Secretary .Smithsonian Institution. From the Ninth Annual Report of the Smith-

sonian Institution for 1854. Washington: Beverley Tucker, Senate Printer,

June, 1855. [8vo, 40 pp.]

07 species, of which 57 are marine, or brackish-water, and 10 fresh-water, were ob-

served, and valuable notes on habits and color in a fresh state were recorded.

DBKAY (James E. . . . ). Letter from J. E. DeKay, of the Zoological Depart-

ment, May 7, 1839. <[State of New York, .... Communication from the ( iov-

ernor, transmitting Several Reports relative to the Geological Survey of the State.

1840, pp. 7-14.

A mere list of species, of no value.

Report of J. E. DeKay, of the Zoological Department [on the Fauna of New
York. December 20. 1839]. <Ib. pp. 15-36.

A list like the preceding.

Zoology of New-York, or the New-York Fauna ; comprising detailed descriptions

of all the animals hitherto observed within the State of New-York, with brief no-

tices of those occasionally found near its borders, and accompanied by appropriate

illustrations By James E. DeKay. Part IV. Fishes.—Albany: printed by W. &
A. White & J. Visscher. 1842. [4to, xiv [1, errata], 415 pp.; atlas, 1 p. l.,79p. l.|

Descriptions (and, in most cases, figures) of 335 nominal species are given, exclusive

of the "extra-limital species" especially so designated, but including some that are

really such. Of these 335 nominal species, 265 (including Labraces, Gasterosteidal

Anguillida') are salt- or brackish-water, and 70 fresh-water.

FABRICIUS (Otto). Favna Grcenlandica, systematic* sistens animalia Grceulandiffl

oceidentalis hactenvs indagata. quoad nomen specifics m. triviale, vernacvlvmqvel

synonyma avctorvm plvrivm, descriptionem, locvin, victvm, generationem, mores,

vsvm, captvramqve siugvli, provt detegendi occasio fvit, maximaqve parti

secvndVm proprias observationes Othonis Fabrieii ministri evangelii, qvondam

GrcenlandisadcoloniamFriderichshaab, . . . Hafhiae et Lipshe, impensis Ioannis

Gottlob Rothe, . . . MDCCLXNX. [8vo.]

Contains descriptions and notices of 44 species.

FORTIN (Pierre). List of the Cetac.ea, Fishes, Crustacea, and Mollusca, which now

inhabit and have inhabited the Canadian shores of the Gulf of St. Lawrence, and

are the object of fishing operations, whether on a large or small scale, and which

are used as bait. &c, &c. <Annual Reports of Pierre Fortiu, Esq., magistrate in

command of the expedition for the protection of the fisheries in the Gulf of St. Law-

rence, during the seasons of 1861 and 1862. (Quebec. 1-;:'.
I, pp. 100-124.

Continuation of the List of Fish [of] the Gulf and River St. Lawrence. <Annual

Reports of Pierre Fortin, Esq., [commanding] the expedition for the protection ot

the fisheries in the Gulf of St. Lawrence, during the season of 1863, (pp. 60-72),

1864, (pp. 61-69), 186."), (pp.69-79). (Quebec, 1861-1866.)

The title of each report is slightly varied.

GILL (Theodore Nicholas). Catalogue of the Fishes of the Eastern Coast of

North America, from Greenland to Georgia. . . . January, 1861. [8vo, 63 pp.]

Issued as an appendix to the " Proceedings of the Academy of Natural Sciences "f

Philadelphia, 1861."
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A list of 394 nominal species, with references, to facilitate identification, to Storer's

Synopsis of the Fishes of North America, and, for species not mentioned therein, to

other authorities.

Synopsis of the Fishes of the Gulf of St. Lawrence and Bay of Fundy. . . .

<The Canadian Naturalist and Geologist : a bi-monthly journal of natural science,

conducted by a committee of the Natural History Society of Montreal. New series,

vol. II, pp. 244-266 ; August, 1865.

A list of 95 species, of which HI are marine and brackish, and 14 fresh-water. Dichot-

omous synoptical tables are given of the orders, suborders, and families, and brief diag-

noses of the genera and (where more than one in the genus) of the species.

HOLBROOK (John Edwards). Southern Ichthyology: or, A Description of the

Fishes Inhabiting the waters of South Carolina, Georgia, and Florida. By John

Edwards Holbrook, M. D., Professor of Anatomy in the Medical College of the

State of South Carolina; [etc.] Illustrated with colored engravings, done from

life, by J. H. Richard. New York and London : Wiley & Putnam. 1847. No. II.

[4to, pp. 1-32, pi. 1-4.]

No others published.

[Catalogue of the Fish of the State of Georgia.] <Statistics of the State of

Georgia: ... By George White.—Savannah: W. Thome Williams. 1849. (Cata-

logue of the Fauna and Flora of the State of Georgia. Prepared for this work by emi-

nent naturalists, pp. 16-20.

)

A list, without notes or remarks, of 140 species, 117 of which are salt- or brackish-

water, and 23 fresh-water (excluding the eel).

Ichthyology of South Carolina. By John Edwards Holbrook, M. D., Professor

of Anatomy in the Medical College of the State of South Carolina
;
[etc.] Charles-

ton, S. C: published by John Russell. 1855. [4to, title, pp. 1-182, pi. 1-27.]

Issued in numbers, and terminating in the middle of the description of " Saurus

foelens." Descriptions of 52 species and illustrations of 54 are given.

Ichthyology of South Carolina, By John Edwards Holbrook, M. D., [etc.] Vol. I.

Charleston, S. C: published by Russell & Jones. 1860. [4 to, title, 4 p. 1. (preface),

205 pp., 28 pi.]

This edition was also issued in numbers (10), and was printed by Welch, Bigelow

& Co., Cambridge. The descriptions and sequence, with some slight modifications,

arc, the same as in the previous editions, but the plates are new. 56 species are de-

scribed and illustrated, of which 48 are marine and 8 fresh-water.

A collation of both editions of Holbrook's work is given in a " Review of Holbrook's

Ichthyology of South Carolina," [by Theodore Gill,] in the American Journal of Sci-

ence and Arts (Silliman's), 2d series, vol. XXXVII, pp. 89-94, January, 18(54.

HOLMES (Ezekiel). Dr. Holmes' Report on the Fishes of Maine, including some

of the Elementary Principles of Ichthyology. (<Part I. Reports upon the Zoology

and Botany of the State of Maine.) <Second Annual Report upon the Natural

History and Geology of the State of Maine. 1862. pp. 11-117.

The " Second Annual Report upon the Natural History and Geology of the State of

Maine. 1862," although paged separately (pp. 1-447), had only this—a bastard-title,

and formed an appendix to (although not so specified), aud was bound with the

"Seventh Annual Report of the Secretary of the Maine Board of Agriculture. 1862.

Augusta : Stevens & Sayward, Printers to the State. 1862."

The list of fishes embraces 76 species, and was principally based on a manuscript;

of this number, 57 were marine and brackish-water, and 19 fresh-water.

KNIGHT (Thomas F . . . ). [1] Descriptive Catalogue of the Fishes of Nova

Scotia. By Thomas F. Knight, ... E mari mem*. Published by direction of

the Provincial Government,—Halifax, N. S. Printed by A. Grant, Printer to the

Queen's Most Excellent Majesty. 1866. [8vo, 54 pp.]

fcj .Mis. 01—52
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51 nominal species of fishes are enumerated and (in most cases described) observa-
tions on habits, &c, recorded ; 44 of the species are salt- or brackish-water forms, and
7 fresh-water.

[2] Shore and Deep Sea Fisheries of Nova Scotia. By Thomas F. Knight, . . .

J' mart merces. Published by direction of the Provincial Government.—Halifax;

N. S. Printed by A. Grant, Printer to the Queen's Most Excellent Majesty. ls',7.

[8vo,vi (11.), 113 pp.]
With pinkish paper-covers, respectively entitled, at middle half (1,2), Pamphlets on

the Fishes and Fisheries of Nova Scotia. (1)—No. I. Fishes of Nova Scotia, and {2)—
No. U. Shore and Deep Sea Fisheries.

As indicated by the title, this report is chiefly devoted to the fisheries from an eco-

nomical and political point of view.

LLNSLEY (James Harvey). Catalogue of the Fishes of Connecticut, arrauged

according to their natural families; prepared for the Yale Natural History So-

ciety, . . . <The American Journal of Science and Arts. Conducted by 15. Sil-

liman. (New Haven), xlvii, 1844, pp. 55-80.

A list of 173 nominal species, of which 148 are salt- or brackish-water, and '25 fresh-

water.

LYMAN (Theodore). Fishes taken in the Waquoit Wier, April 18 to June 18, 1871.

Sixth Annual Report of the Commissioners on Inland Fisheries for the year ending

January 1, 1872. Boston : Wright & Potter, State Printers, . . . 1872.

" Most of the nomenclature is by Dr. Franz Steindachner; and some notes by Profes-

sor Agassiz are added, marked Ag."

The list enumerates 44 species, and is enriched with observations on the economical

relations and habits of some of the species.

MITCHILL (Samuel Latham). Report, in part, of Samuel L. Mitchill, M. D., Pro-

fessor of Natural History, &c, on the Fishes of New-York.
I. Apodal.—Eel— silver-fish.

II. Jugular.—Cod—blenny—stomodon.
III. Thoracic.—Flounder—sea-basse—mackerel—gurnard—dolphin.

IV. Abdominal.—Salmon—pike—elops—silver-side—mullet—flying-fish—polyue-

mus—herring—carp—perch— black-fish—bergal—striped basse— weak-lish.

V. Chondropterygious.—Sturgeon—shark—ray—lamprey.

VI. Branch iostegious.—Toad-fish—sun-fish—sea-horse—fishing-frog.

*** Those marked thus * have been described from fresh specimens ; with this note

f3T are supposed to be species unknown to the systems, or not plainly enough

described ; and by this sign If may be used for human food.

The new genera are four, Stomodon [= Merlucius Raf.], Morone, Tauioga, and Roccitt.

A veiy considerable number of fishes, well known to the author of these beginnings

of an attempt, are not even named in the present list, because they have not

come to hand during the few weeks that have elapsed since its commencement.

Such are the pond-fish, king-fish, sheeps-head, and a multitude more.

New York: printed by D. Carlisle, No. 301 Broadway, January 1, 1814. [12ino, 28

pp., including title.]

To avoid all doubt, it maybe specifically stated that the title above given is an exact

transcript (kindly furnished by Mr. Brevoort) of the title-page of the work.

The Fishes of New York, described and arranged. . . . ^Transactions of the

Literary and Philosophical Society of New-York : . . . , vol. I, 1815, pp. 355-492,

pi. 1-6.

In the introductory remarks, 147 species (and, in addition, 19 varieties) are summed
up. These are arranged according to Shaw's modification of the Linuaau sy?tem, and

the generic diagnoses are mostly copied (sometimes with slight verbal, modifications)
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from Shaw's work. 60 of the species are illustrated (mostly from drawings by Dr.

Akerly, a brother-in-law of Dr. Mitchill) on 6 steel-plates.

The preceding work appears to have been translated into French by F. J. Meisser,

a physician of Brussels, it being apparently the work referred to under the title :
" Me-

moire sur l'ichthyologie de l'Amerique Septentrionale, par Mitchill, traduction de

l'anglais," in Vandermaelen's Dictionnaire des homines des lettres, des savans et des

artistes de la Belgique (1837), p. 29. I have never seen the work.

Memoir on Ichthyology. The Fishes of New York described and arranged. In

a supplement to the Memoir on the same subject, printed in the New-York Lit-

erary and Philosophical Transactions, vol. I, pp. 355-492. By Samuel L. Mitchill.

<The American Monthly Magazine and Critical Review, vol. II (New-York

:

1817-1818), pp. 241-248 (February, 1818); 321-328 (March, 1818).

In this supplement 42 nominal species are added, of which 31 are given as marine

and 11 are enumerated as fresh-water; but two of the latter ("the fresh-water eel," and

"long-jawed fresh-water pike," or Belone) are really rather salt- or brackish-water

Species.

PERLEY (M . . . H . . . ). Report upon the Fisheries of tbe Bay of Fundy.

By M. H. Perley, Esquire, Her Majesty's Emigration Officer at Saint John, New
Brunswick, . . . Fredericton : J. Simpson, Printer to the Queen's Most Excellent

Majesty. 1851. [8vo, viii, 176 pp.]

Contains a list of 55 nominal species, of which 42 are salt-water and 13 fresh- water.

Descriptive Catalogue [in part] of the Fishes of New Brunswick and Nova Scotia,

by M. H. Perley, Esquire, Her Majesty's Emigration Officer at Saint John, New
Brunswick. [Second edition ] Fredericton: J. Simpson, Printer to the Queen's

Most Excellent Majesty. 1852. [8vo, cover
:
title, 50 pp.]

Contains a list of 62 nominal species, of which 49 are salt-water and 13 fresh-water.

It is a second edition of the catalogue in the preceding work (pp. 118-159).

POEY (Felipe). Conspectus riscium cubensium. Extrait des Memorias sobre la

Historia natural de la isla de Cuba, tome 2e
, dont la pagination a 6te couserve'e.

Par Felipe Poey. Habaua, 1861 : imprenta de la viuda de Bareina y compaiiia,

calle de la Reina, num. 6. [8vo, title, pp. 357-404.]

An extract from the following work :

Memorias sobre la Historia natural de la isla de Cuba, acompafiadas de sumarios

latonis, y estractos en Fiances. Por Felipe Poey, catedratico de zoologia y de ana-

tomia couparada de la real universidad de la Hahana, y socio pumlador de la Soci-

edad Entomologica de Francia. Toma 2°. Habaua: imprenta de la viuda de Ba-

reina, calle de la Reina, num. 6, 1856-1858.

Synopsis Piscium cubensium. Catalogo razouado de los peces de la isla de

Cuba, extractado del Repertorio fisico-uatural de la isla de Cuba, Director Felipe

Poey, tome 2°, pagina 279 y siguientes [-465]. Por Felipe Poey. Habaua, 1868 :

imprenta de la viuda de Bareina y compa
, calle de la Reina, No. 6. [8vo, 1 title,

pp. 279-465.]

Although primarily catalogues of Cuban, and therefore extra-limital, forms, they are

almost indispensable to the investigator of the North American species.

PUTNAM (Frederick Ward). [Fishes of Essex County, Massachusetts.] pro-
ceedings of the Essex Institute, vol. I, pp. 144, 148, 201, . . . 1855-'6.

Discontinued after the third article ; 22 species (Percidai—Scombrid;e) were enumer-

ated.

REINHARDT (Johan). Forteguelse over Groulands Pattedyr, Fugle og Fiske, . . .

<Rink (H . . .) Growland, geograpkisk og statistik beskrevet. Kj6l;euhavu.

1857.
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Reprinted (from same types) with rest of natural history in the following work :

Naturhistoriske Bidrag til en Beskrivelse af Gronland, af J. Reinhardt, J. C.

Scbiodte, O. A. L. Morch, C. F. Liitken, J. Lange, II. Kink . . . Kjbbenhavu.

Louis Kleins Bogtrykkeri. 1857, (pp. 2U-27.)

A nominal list of 69 species, with references to original descriptions, or to the Fauna
Groenlandica of Fabricius, and with the names current among the Esquimaux. Only
four of the species (SaliuonkLe) are fresh-water.

The same list (but without the references to authorities) was translated and pub-

lished in Etzel's (Anton von) Gronland geographisch und statistisch beschrieben. Aus
diinischen Quelleuschiifteu. Stuttgart, J. G. Cotta'scher Verlag. 1860. (pp. 582-584.)

RICHARDSON (John). Fauna Boreali-Americana ; or, the Zoology of the North-

ern Parts of British America : containing Descriptions of the Objects of Natural

History Collected on the late Northern Land Expeditions under the command of

Captain Sir John Franklin, R. N. Part third. The Fish. By John Richardson,

M. D., F. R. S., F. L. S., . . . , Surgeon and Naturalist to the Expeditions. Illus-

t rated by numerous plates. Published under the authority of the Eight Honourable

the Secretary of State for Colonial Affairs.—London : Richard Bentley, New Bur-

lington street. MDCCCXXXVI. [4to, xv, 327 (-f-l)pp., 24 pi. (numbered 74-97).]

SCHGBPFF (Johann David). Beschreibung einiger nord-amerikanischer Fische,

vorziiglich aus den Neu-Yorkischen Gewassern, . . . <^Sk;hrilten der Gesellschaft

naturforschender Freuude zu Berlin, viii, 138-194, 17 v ~.

SMITH (Jerome Van Crowninshield). Natural History of the Fishes of Massa-

chusetts, embracing a practical essay on angling. By Jerome V. C. Smith, M. Dj

[Cut.] Boston : Allen and Ticknor. 1833. [12mo, vii, 399 (-f 1) pp.]

An exceptionally and even ludicrously erroneous and worthless compilation. Its

character was exposed in " Remarks 'on the ' Natural History of the Fishes of Massa-

chusetts, . . .' Read before the Boston Society of Natural History, March 20,1839.

By D. Humphreys Storer, M. D. <[American Journal of Science and Arts (Silliman's),

vol. XXXVI, July, 1839, pp. 337-349." According to Dr. Storer (p. 348), the work of his

compatriot contains "notices of 105 species, of which 80 are foreigners, and but 25 are

found in tin- waters of our State. Of these 105 species, 36 are illustrated by figures;

of these 36 illustrations, but 9 accompany species which are found on our coast; of

these 9 figures, 6 are copied from ' Strack'a Plates,' and 3 from Mitchill's ' Fisltes <;/' New

York;' of the 36 illustrations [small wood-cut figures] contained in this ' History,' not

one is drawn from nature."

A Catalogue of the Marine Fishes taken on the Atlantic Coasl of Massachu-

setts. . . . [Also, "Fishes found in the Rivers, Mountain-Streams and Ponds of

Massachusetts."] <[Report on the Geology, Mineralogy, Botany, and Zoology of

Massachusetts, . . . By Edward Hitchcock, . . . Boston, 1833, pp. 553-154.

A list of 52 nominal species of marine and 17 of fresh-water fishes.

[Revised Catalogue of the Fishes of Massachusetts.] <[Op. cit., 1833, pp. f.97-

598.

A list of 102 nominal species, B3 of which (including theBodiani=Moronc) are salt- or

brackish-water, and 19 fresh-water.

A Catalogue of the Marine and Fresh -Water Fishes of Massachusetts, . . .

<^Op. cit., second edition. Boston, . . . , 1835, pp. 534-538.

A list of the same character as the pivc eding, enumerating 106 nominal species (and

2 varieties), of which 89 are salt- or brackish-water, and 17 fresh-water. Re) roduccd

(pp. L5-18) in the "Catalogues of the Animals and Plants of Massachusetts." (E ited

by Edward Hitchcock), Amherst, 1835, reprinted (same type) from the second edi.iou

of the above-cited work.
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The catalogue is a repetition of the uarnes (without descriptions or remarks) of the

author's '' Natural History of the Fishes of Massachusetts."

This compilation was also criticised (hy Dr. D. H. Storer) in 1837 in "An Exam-

ination of the 'Catalogue of the Marine and Fresh- water Fishes of Massachusetts, -" by

J. V. C Smith, M. D.," contained in Professor Hitchcock's " Report on the Geology,

Mineralogy, &c, of Massachusetts. By D. Humphreys Storer, M. D." ^Boston Jour-

nal of Natural History, . . . vol. I, pp. 347-365, pi. viii (May, 1836).

STORER (David Humphreys). A Report on the Fishes of Massachusetts. By U.

Humphreys Storer, M. D. -^Boston Journal of Natural History, . . ., vol. II, 1839,

pp. 289-558, pi. vi-viii.

Descriptions are given of 107 noniinal species, 91 of which arc salt- or brackish-

water, and 16 fresh-water; in the concluding remarks, 9 additional undeterminate

.species are indicated as probable inhabitants of the Massachusetts waters.

Supplement to the Ichthyological Report. -\Ib., vol. Ill, 1841, pp. 267-273.

Additional Descriptions of, and Observations on, the Fishes of Massachusetts.

1842. <Ib., IV, 1844, pp. 175-190.

A second supplement to the report.

Reports on the Ichthyology and Herpetology of Massachusetts. By D. Hum-
phreys Storer, M. D. . . . ^Reports on the Fishes, Reptiles, and Birds of Massa-

chusetts. Published agreeably to an order of the legislature, by the commissioners

on the zoological and botanical survey of the State. Boston: Dutton & Weut-

worth, State Printers. 1839. [8vo, xii [+ 2 1.], 420 pp., 4 pi.], pp. 1-253, with

half-title,—Fishes of Massachusetts,—pp. 1-202, pi. 1-3.

The report ou the fishes is the same as that published in the " Boston Journal of

Natural' History," but (1) an entirely different introduction is added, (2) the supple-

mentary observations ou " Carchariaa obscurus" (B. J., Ill, 558) are omitted, and (3)

supplementary observations are added (pp. 405-409) ou several species.

The plates are apparently printed from the same lithographic stones.

A Synopsis of the Fishes of North America. . . . <Memoirs of the American

Academy of Arts aud Sciences. New series. Vol.11. (Cambridge, 1846), pp. 253-

550.

739 nominal species from all North America (including the West Indies) are de-

scribed. The descriptions, however, are mostly inaptly compiled and insufficient.

A Synopsis of the Fishes of North America. By David Humphreys Storer, M. D..

A. A. S., . . . Cambridge: Metcalf aud Company, printers to the university.

1846. [4to, 1 p. 1. (= title), 298 pp.]

A reprint, with separate pagination, title-page, and index, of the preceeding.

[Catalogue of the Fishes of South Carolina.] <Report ou the Geology of

South Carolina. By M. Tuomey, . . . Columbia, S. C. . . . 1848. Appen-

dix.—Catalogue of the Fauna of South Carolina. [Edited by Lewis R. Gibbes.

pp. i-xxiv]—4. Class. Fishes. [By D. H. Storer, pp. x-xiii.]

A nominal list of 140 species <23 of which are fresh-water species), representing 90

genera, is given ; it is little trustworthy.

A History of the Fishes of Massachusetts. By David Humphreys Storer. <Me-

moirs of the American Academy of Arts aud Sciences (Boston), new series, viz :-

(1,) V, pp. 49-92, pi. 1-8, 1853;

(2.) V, pp. 122-108, pi. 9-16, 1853

;

(3,) pp. 257-290, pi. 17-23, 1855;

(4.) VI, pp. 309-372, pi. 24-29, 1858;

(5,) VIII, pp. 389-434, pi. 30-35, 1863
;

(0,) IX, pp. ,
pi. 30-39, 1807.
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134 species are described and (except one—the Pholia 8ubiifurcatu8=:Eu,mc8ograminva

8ubbifurcatu8) illustrated, and, in an appendix, a nominal list (by Mr. Frederick Put-

nam, of Salem) of 21 additional species is published. Of the 134 species. Ill) are salt- or

brackish-water, and 18 fresh-water.

A History of the Fishes of Massachusetts. By David Humphreys Storer, M. D.,

A. A. S. . . . (Reprinted from the Memoirs of the American Academy of Arts and
Sciences.)—Cambridge and Boston: Welch A: Bigelowand Dakin & Metcalf. 1867.

[4to, 2 p. 1., 287 pp., 39 pi.—pi. 39 folded.]

As indicated on the title-page, a reprint of the preceding, or rather a collection of

extras of the several parts of that work separately and consecutively paged, and with

independent title-page and index.

STORER (Horatio Robinson). Observations on the Fishes of Nova Scotia and

Labrador, with Descriptions of New Species. . . . (1850). ^Boston Journal of

Natural History, VI, 1857, pp. 247-270, pi. 7-8.

A list of 29 species.

II.

The following titles of articles by the author are appended for the purpose of afford-

ing ready reference to papers wherein are given the reasons for many of the changes

iu the nomenclature ofthe species enumerated iu the catalogue. The articles are desig-

nated in the sequence adopted in the classification used in the catalogue. The argu-

ments for the adoption of the names used for the species of several families, in most

cases, are given in the articles on those families cited.

GILL (Theodore Nicholas). Synopsis of the Pleuronectoids of the Eastern Coast

of North America. . . . ^Proceedings of the Academy of Natural Sciences of

Philadelphia, 1864, pp. 214-224.

Synopsis of the North American Gadoid Fishes. . . . <[P. 1863, pp. 242-254.

Synopsis of the Family of the Lycodoidae. . . . <^P. 1863, pp. 254-262.

On the cranial characteristics of Gadns [Microgadus] proximns, Grd. [type of

the genus Microgadus]. . . . <T. 1865, p. 69.

Synopsis of the Uranoscopoids. . . . <[P. 1863, pp. 108-117.

Synopsis of the Cyclopteroids of Eastern North America. . . . <[P. 1864,

pp. 189-194.

On the Gobioids of the Eastern Coast of the United States. . . . <^P. 1663,

pp. 267-271.

— Note on the Species of Sebastes of the Eastern Coast of North America.

<P. 1863, pp. :;:;:;-:;:;:>.

— Description of a New Species of Chcerojulis from North Carolina.

<P. 1863, pp. 205-207.

— Synopsis of the Carangoids of the Eastern Coast of North America. .

<P. 1862, pp. 430-443.

— Catalogue of the Nori h American Seiamoid Fishes. . . . <^P. 1863, pp. 28-32.

— On the Liostominae. . . . <P. 1861, pp. 89-93.

— On the HaploidonotinaB. . . . <P. 1861, pp. 100-105.

— Revision of the Genera of North American Sciaeninae. . . . <T. 1861, pp.

79-89.

— On the Genus Anisotremns, Gill. . . . <P. 1861, pp. 105-108.

— Monograph of the Genus Labrax. . . . <P. 1860, pp. 108-119.

— Notes on the Nomenclature of Genera and Species of Echeneidoidte. . . •

<P. 1864, pp. 59-61.

— Synopsis of the Eastern American Sharks. . . . <^P. 1864, pp. 258-265.
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Page

Acanthurus 23

Ackirus 16

Acipcnser 34

Acipenseridfe 12, 34

Acipenserinse 12

Actinocliir 21

JElurickthys 33

iEtobatinse 12

^Etobatis 34

Agonidse 8, 22

Agoninae 8

Agonus 22

Akulliakitsok 18, 19

Albicore 24

Albula 32

Albulidse 11, 32

Alecrin 35

Alewife 33

Alleterato 24

Alopeciidae 12, 35

Alopias ; . . 35

Alosa 83

Alutera 15

American angler 14

Amersulak 18

Ammocoetes. , 36

Amniody te s 29

Ammodytidse 10, 29

Ammodytoidea 10

Ammodytinae 10

Anarrkickas 20

Anarrhichadidae 8, 20

Anchovy 33

Angel-fish 24, 29, 35

Anguilla 33

Anguillidse 3, 11-

Anisarchus 19

Anisotremus 28

Auteunariidae 6, 14

Antennariinae 6

Antennarioidea 6

Apeltes 16

Apogonicktkys 29

Apogoninae 10

Aprionodon 35

Archajronus 22

Arckosargus 27

Argentininae 11

Argyriosus 25

Argyrotaenia 29

Argyrotaeninae 10

Ariinae 11

Ariopsis 33

Aspidopkoroides 22

Asternopteryx 20

Astroscopus 20

Atherina 30

Atherinidae 10, 30

Aulostomoiilea 6

Aumsuog 83

Bairdiella 27

Balistes 15

Balistidae 6, 15

Balistinae 6

Balistoidea 6

Barb 27

Barbero 23

Barracuda, nortkern... 30

Basking-siiark 35

Bass 27

black 28

red 27

sea 27

spotted 27

striped 29

Bat-fish 14, 21

Batrachidae 8, 20

Batrachoidea 8

Batrackus 20

Bellows-fish 14

Belone 30

Belonidse 10, 30

Bergall 23

Berycidae 9, 26

Berycoidea 9

Big-eye 29

Bill-fish 30

Bishop-ray 34

Black-bass 28

Black-fish 23, 28

Black-harry 28

Black-perck 28

29

Black-will 28

Blenriiidse 8, 20

Blenniinae 8

Blennioidea 7, 8

Blennius 20

Blenny 20

Blepkarickthys 25

Blower 15

Blue-fish .... 23, 26, 28, 29

Blue-back 33

Blue-perch 23

Boca dulce 35

Bone-dog 36

Bonito 24

Bony -fish 33

Boreogadus 17

Box-fisk, hairy 15

spiny 15

Bramidos 9, 26

Branchiostoma 36

Branckiostornidae. . . 13, 36

Bream 23, 27

Brevoortia 33

Brosminaa 7

Brosmius 18

Brotulidae 7, 18

Brotuloidea 7

Bunker 33

Burgall 23

Butter-fisk 19, 20, 26

Butterfly-ray 34

Bytkites 18

Bythitinae 7

Caballa 24

Calico 16

Capelin 32

Carangida? 9, 24

Caranginse 9

Carangops 25

Carangus 25

Carcharodon 35

Careproctma3 8

Careproctus 21

Carolina robin 21

Casabe 25

Cat-fish 20
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Cat-fish, sea 33

Cavalle 25

Centriscidse 6, 15

Centriscoidea 6

Centriscus 15

Centroblcnnius 19

Centrolophhiae 9

Centronotinae 9

Centropristis 28

Ceutroscyllium 3G

Cephalopteridae 12, 34

Ceratacanthus 15

Ceratias 14

Ceratiidse G, 14

Ceratoptera 34

Cetorhinidae 12, 35

Cetorkinus 35

Cksenopsetta 17

Chaetodontidaa 8, 24

Chaetodontinae 8

Chaetodontoidea 8

Charioteer 28

Chasmodes 20

Chauliodontinae 11

Checutts 26

Cherua de novero 28

Chicharro 25

Chuckwick 26

Chilichthys 15

Chilodipteridse 10, 29

Chilomycterus 15

Chirostoma 30

Ckloroscombrinae 9

Chloroscombrus 25

Choerojulis 23

Chogset 23

Chondrostei 12

Chopa-banca 27

Chub 27

Chusa 17

Ciliata 18

Ciliatinse 7

j

Cirrostomi 13

Citharichthys 17

Civetta de mare 21

Clupea 33

Clupeidse 11, 33

Clupeinse 11

Clupeoidea 11

Coachman 28

Coal-fish 17

Cocciinse 11

Cock-paddle 21

Page

Cod-fish 17

Codling 17, 18

Cojinua 25

Conger-eel 19, 33

Congridae 11, 33

Congrinae 11

Conner 23

Cornnda C5

Coryphama 25

Coryphaenidae 9, 25

Cdryphaeninae 9

Coryphaenoides 17

Cottidae 8, 22

Cottinae 8

Cottoidea 8

Cottus • 22

Coverclip 16

Cow-pilot 23

Crab-eater 29

Cramp-fish 34

Crevalle 25

Croaker 27

Cryptacanthidae 7, 19

Cryptacanthodes 19

dinner 23

Cusk 18

little 18

Cybinm 24

Cyclopterida? 8, 21

Cyclopterinse 8

Cyclopteroidea 8

Cyclopterus 21

Cynoscion 26

Cyprinodon 31

Cyprinodontidae 11, 31

Cyprinodontinre 11

Cyprinodontoidea 11

Cypselurua 31

Dab, American 16

Arctic 17

long 16

Massachusetts. ... 17

rusty 16

Dactylopterinae 8

Dactylopterus 2

1

Decapterus 25

Dcntuda 35

Devil-fish 14, 34

Diodontidae 6, 15

Diodontinae 6

Diplcctrnm 28

Doctor-fish 23

Dog-fish, picked 36

Page

Dog-fish, smooth 35

Dollar-fish 26

Dolphin 25

Dormitator 21

Dorosoma 33

Dorosomidae 11, 33

Dules 28

Dussumieridaj 11, 32

Echeneididae 10, 30

Echeneidoidea 10

Echeneis 30

Eel, common 33

conger 33

Eel-pout 19

Elacate 29

Elacatidae 10, 29

Elasmobranchii 12

Eleotridinae 8

Elopidae 11, 32

Elopoidea 11

Elops 32

Enclielvcephali 11

Engraulida) 11, 33

Engraulis 33

Ephippiidse 10, 29

Epinephelus 28

Erizo 15

Etrumeus 32

Euchalarodns 16

Eucinostomus 27

Eugomphodus 35

Eulamia 35

Euleptorhamplms 31

Eumesogrammus 19

Eumicrot renins 21

Exocoetinre 10

Exoccetus 30, 31

Fair-maid 27

Fall-shad 33

Fat-back 33

Ferraro .- 36

File-fish 15

Fishes, true 6

Fishing-frog 14

Fistularfa 16

Fistulariidae 6, 16

Flasher 29

Flat-fish 16

Flounder, common 17

Flounder, four-spotted.. 17

southern .... 17

sand 17

sunnner 17
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Flying-fish 21, 30

Flying-robin 21

Fool-fish 15

Fork-beard 17

Fox-shark 35

Friar 30

,
Frog-fish 14

Frost-fish 17

Fundulus 31

Gadidse 7, 17

Gadinee 7

Gadoidea 7

Gadus 17

Galeocerdo 35

Galeorhinidse 12, 35

Galeorhininse 12

Galeorhinoidea 12

Ganoidea 12

Gaspereau 33

Gasterosteidse G, 1G

Gasterosteinoo G

Gasterosteoidea G

Gasterosteus 16

Gerridse 9, 27

Gerreoidea 9

Ghost-fish 19

Gilt-head 27

Glaniostomi 12

Globe-fish 14

Glyphidodon 23

Gyptocephalus 1G

Gobiidse 8, 21

Gobiinaa 8

Gobioidea 8

Gobiosoma 21

Gobius 21

Goby, black 21

scaleless 21

Goody 27

Goose-fish 14

Green-fish 29

Grubby 22

Grunt, striped 28

Gulper 34

Gurnard, European 21

Gymnacanthus 22

Gymnelinae 7

Gymnelis 18

Gymnodontes 6

Haddock 17

Haddock, Norway 23

Hag-fish 3G

Hsemulon 28

Hair-tail, silvery 24

Page

Hake 27

American. ....... IS

European 18

old English 17

silver 18

squirrel , . 17

white 17

Halatractus 25

Halibut.... 17

Halocypselus 31

Haploidonotinse 9

Haplomi 11

Hannahills 28

Hard-head 33

Harvest -fish 26

Hemdurgan 23

Hemibranchii 6

Hemirhamphinse 11

Hemirhamphus 31

Hemitripteridse 8, 23

Hcmitripterus 23

Herring 33

big-eyed 32

English 33

round 32

spring 33

tailor 33

toothed 33

Heterosomata. . . 7, 8, 9, 10

Himantolophus. 14

Hippocampidse 6, 15

Hippocampinse G

Hippocampus 15

Hippoglossinse 7

Hippoglossoides 17

Hippoglossus . • 17

Histiophorus 24

Hoe 3G

Hoe-mother 35

Hog-choker .' 16

Hog-fish 15, 36

Holacanthus 24

Holocentrinse 29

Holocentrum 26

Horse-crevalle 25

Horse-fish 15, 24

Horse-mackerel 29

Hydrargyra 31

Hydrargyrinse 11

Hyperoartia 13

Hyperotreta 13

Hypleurochilus 20

Hyporthodus 28

Hypsoblenuius 20

Page

Icelus 22

Inmingoak 17

Isabelita 24

Isospondyli 11

Isurina? 12

Isuropsis 35

Everksoak 18

Jew -fish 32

Jiguagua 25

Jorobado 2 1, 25

Julidinee 8

Jurel 25

Kaerrak 20

Kigutilik 20

Killi-fish 31

King-fish 24, 27

Kyack 33

Labracidse 10, 29

Labridse 8, 23

Labrinse 8

Labroidea 8

Lady fish 32

I
i Ion 27

Lamnidse 12, 35

Lamnoidea 12

Lamper-cel 19, 36

Lamprey 36

Lamprididae 9, 26

Lampris 26

Lancelet 36

Lariminse 9

Larimus 27

Leptagoninse 8

Leptecheneis 30

Leptoblennius 19

Leptocardii 13

Leptoclinus 19

Limanda 16

Ling 17

Liopsetta 16

Liostomime 9

Liostomns 27

Liparididae 8, 21

Liparidinse 8

Liparis 21

Liver-shark 35

Lobotes 29

Lobotidte 10, 29

Lophiido? G, 14

Lophioidea 6

Lophobranchii 6

Lophospsctta 17

Loplr.us 1-4

: Lotinse ' 7
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Page

Lumpenus 19

Lump-fish, common. ... 21

spinous 21

Lump-sucker 21

Lutjaninse 10

Lutjanus 28

Lycodes 18, 19

Lycodidse 7, 18

Lycodinse 7

Lycodoidea 7

Mackerel 24

bay 24

b'lk-sp'dSpan. 24

chub 24

horse 24

Spanish 24

spotted 24

yellow 25

Mackerel-midge 18

Mackerel-scad 55

Mackerel-shark 35

Macruridse 7, 17

Macruroidea 7

Macrurus 17

Magnosa 35

Malacosteus 31

Mallotus 32

Malthe 14

Maltheidae 6, 14

Maltheinse 6

Manta 34

Marsipobranchii 13

Masticura 12

Matajuelo 2G, 32

Maurolicus 32

Megalops 32

Melanogrammus 17

Menhaden 33

Menticirrus 27

Merluciidse 7, 18

Merluciinae 7

Merlucius 18

Misarkornak 17, 18

Micristius 31

Microgadus 17

Micropogon 27

Microstoma 32

Microstomidse 11, 32

Microstominse 11

Mishquammauquock ... 32

Missuckeke-kequok 29

Mola 14

Molacanthinse 6

Molacauthus 14

Molva 18

Monacanthinad G

Monk-fish 14, 35

Moon-fish 29

silver 24

Morone 29

Moss-bunker 33

Mouse-fish 14

Mud-dab 1G

Mugil 30

Mugilidae 10, 30

Mugiloidea 10

Mullet 30

Mullidse 9, 26

Mulloidea 9

Mullus 26

Mummachog 31

Munnawhatteaug 33

Muraenoides 19, 20

Murcielago 21

Mustelinse 12

Mustelus 35

Myliobatidse 12, 34

Myliobatinse 12

Myliobatis 34

Myliobatoidea 12

Myxine 3G

Myxinidae 13, 3G

Myzopsetta 1G

Naucrates 25

Nejorpallujak 18

Nematognatki 11

Nose-fish 14

Numb-fish 34

Nurse 2G

Obispo 34

Odontaspididae 12, 35

Ojac or Ovak 17

Oncocottus 22

Oneirodes 14

Onos 18

Orthagoriscinse G

Opah 2G

Ophidiidse 7, 18

Ophidioidea 7

Ophidium 18

Opisthonema 33

Orcyninne 9

Orcynua 24

Ortkagoriscidre G, 14

Orthagoriscoidea G

Orthopristis 28

Osmerus 32

Ostraciontidcc 6, 15

Page

Ostraciontinse G

( >stracoderma 6

Otolithinae 9

Oyster-fish 20

Paddle 21

Palinurichthys 26

Pallorietta 25

Pampano 25

Panhaden (Panhagen). 33

Paralepididse 11, 32

Paralepidoidea 11

Paralepis 32

Paratractus 25

Parephippus 29

Pediculati 6

Pega 30

Peprilus 26

Percesoces 10

Perch 29

Mack 25

red 23

white 29

Percoidea 10

Pescador 14

Pescatrice 14

Pesee 35

Petromyzon 36

Petromyzontidre 13,36

Petromyzontinse 13

Pez mola 14

Pez-zorro 35

Pholis 20

Phycinoe 7

Phycis 17

Pig-foot 23

Pilot 25

Pilot-fish 25

Pimelepte'ridse 10, 27

Pimelepterus 27

Pipe-fish 15

Pisces 6

Plagiostomi 13

Plagusia 16

Plagusiinse 7

Plaice, smooth 16

Plectognathi 6

Pleuronectidae 7, 16

Pleuronectinse 7

Pogonias 26

Pogy... 33

Pollachius 17

Pollock 17

Polynematoidea 8

Polynemidte 8, 23
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Page

Pomacentridse 8, 23

Pomatornidae 10, 29

Pomatomus 29

Pomatopsetta 17

Pouiolobus 33

Pompynose 25

Porcupine-fish 15

Porgy 37

Poronotus 26

Priacanthidae 10, 29

Priacanthoidea 10

Priacantkus 29

Prionotus 21

Pristidae 12, 34

Pristipomatidae 10, 28

Pristipomatinse 10

Pristis 34

Promicropterus 28

Pseudopleuroiiectes 16

Pseudopriacauthus 29

Pteraclininae 9

Pteraclis. . . . 26

Pterophryne 14

Pteroplatea 34

Pteroplateinae 12

Puffer 15

Pygostcus 16

Rabbit-fish 15

Raia 34

Raiaidse 12, 34

Raianse 12

Raiaoidae 12

Raise 12

Ray, cow-nosed 34

clear-nosed 34

sharp-nosed 34

Razor-fish, 23

Red-fish 23, 27

Red-grouper 28

Reinhardtius 17

Remoropsis. 30

Reniceps 35

Rhinae 12

Rhinesomus 15

Rhinonemus 18

Rhinoptera 34

Rhornbinae 7

Rbombochirus. 30

Rhypticinoe 10

Roach 27
Roccus 29

Rock-fish 29

Rockling, 3, 4, 5 18

Romero 25

Rose-fish 23

Rubio ' 21

Rudder-fish 25

BaccopharyngidaB. . . 11,34
Saccopharynx 34

Sail-fish 24, 35

Salrno 32

|

Salmon 32

Salmonidae 11, 32

Salmoninae 11

Samonoidea 11

Sand-flounder 17

Sand-eel 29

Salmon-trout 26

Sand-launce 29

Sand-shark 35

Sand-smelt 30

Sapo 20

Sarandlik 17

Sarandlisksoak 17

Sarcura 12

Sarda 24

Sargo 27

Sarothrodus 24

Saury 31

Saw-fish 34

Scad, big-eyed 25

dotted 25

Sceloderma 6

Sciaenidae 9, 26

Sciaminae 9

Sciaenoidea 9

Sciaenops 27

Scoliodon 35

Scomber 24

Scomberesocidae. 10, 11, 30

Scombcresocinse 11

Scomberesox 31

Scombridaj 9, 24

Scombrinae 9

Scombroidea 9

Scopelidae 11, 32

Scopelinae 11

Scopelus 32

Scorpaena 23

Scorpaenidae 8, 23

Scorpasninae 8

Sculpin 22, 23

Scup 27

Scuppaug 27

Scymnidae 12, 36

Scymnoidea 12

Sea-ape 35

Sea-bass 28

Page
Sea-cat 14, 83

Sea-devil 14

Sea-fox 35

Sea-herring 33

Sea-horse . .• 15

Sea-owl 21

Sea-perch, red 23

Sea-poacher 22

Sea-raven 23

Sea-robin 21

Sea-suail 21

Sea-trout 32

spotted 26

Sebastes 23
Selene 34

Sennet 30

Serranidse 10, 28

Serraninae 10

Serrano 23

Shad 33

Shad herring 33

Shanny, Bosc's 30

four-banded. . . 30

nine-lined 20

bone 35

liver 35

mackerel 35

sand 35

Shark, Alwood's 35

blue 35

bull-head 35

dusky 55

hammer-head... 35

man-eater 35

shovel-head 35

shovel-nose ..... 35

Shark-ray 35

Shecutts 26

Sheep's-head 27

Siluridae 11, 33

Siluroidea 11

Silver-gar 30

Silver-perch 27

Silver-sides 26, 30

Skip-jack 24, 29, 31

Skippaug 33

Skipper 31

Skittle-dog 36

Sleeper-shark 36
'

Sleeper, striped 21

Slime-fish 36

Smelt 32

Smooth-hound 35

Snap-mackerel 29
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Snapper 23

Snipe-fish 15

glass-eyed. ... 28

Soap-fish 28

Sole, American 16

long 16

Soleidae 7, 16

Soleinse 7

Somniosus 36

Sparidae 10, 27

Sparinae 10

Sparus 27

Spear-fish 24

Sphyraena 30

Sphyraanidsa 10, 30

Sphyraenoidea 10

Spbyrna 35

Sphyrnidae 12, 35

Spinacoidae 12, 36

Squali 12

Squalus 36

Squatina 35

Squatinidse 12, 35

Squeteague or Squit .... 36

Squirrel 26

Star-gazer 20

Stelliferus 27

Stenotomus 27

Stephanolepis 15

eidae 7, 8, 19

Stichaeus 19

Stickle-back 16

Stingaree 34

Sting-ray 34

Stornias 31

Stomiatidae 11, 31

Stomiatinae 11

Stomiatoidea 11

Stromateidae 9, 26

Stromateinae 9

Sturgeon, sharp-nosed. . 34

short-nosed . . 34

Sucker 30, 36

Summer-skate 34

Sun-fish 14, 35

Surgeon, black 23

Surgeon-fish 23

Swell-fish 15

Page

Swingle-tail 35

Sword-fish, common. .. 24

Synentognathi 10, 11

Syngnatki 6

Syngnathida? 6, 15

Syngnatkinae 6

Syngnathus 15

Synodontidse 11, 32

Synodus 32

Tambor 15

Tautog 23

Tautoga 23

Tautogolabrus 23

Teleocephali 7

Teleostei 6

Tetrapturinae 9

Tetrapturus 24

Tetrodon 15

Tetrodontidae 6, 15

Tetrodontinae 6

Tetrodontoidea 6

Teuthididae 8, 23

Teuthidoidea 8

Thread-fish 23, 25

8-threaded. . 23

Thread-herring 33

Thresher 35

Tiger-shark 35

Toad-fish 14, 20

Tom-cod 17

Torpedinidae 12, 34

Torpedininae 12

Torpedinoidae 12

Torpedo 34

Torsk 18

Trachinocephalus 32

Trachurops 25

Trachynotinae 9

Trachynotus 25

Trichidion 23

Trichiuridae 9, 24

Trichiurinae 9

Trichiurus 24

Trichodiodon 15

Trigla 21

Triglidse 8, 21

Triglinse 8

Triglops 22

Page

Triloburus 28

Trisotropis 28

Trout 26

gray 26

salt-water 26

Trumpet-fish, tobacco. . 16

spotted... 16

Trunk-fish 15

Tiygon 34

Trygonidse 12, 34

Trygoninae 12

Trygonoidea 12

Tunny 24

Turbot 17

Tusk 15

Oherak 18

[Jranoscopidae 8, 20

Uranoscopoidea 8

Urophycis . . . . 18

Verrugato 27

Vomer 24

Vomerinae 9

Wawwhunnekesnog ... 24

Weak- fish 26

Whiff 17

Whip-ray 34

White-fish 27. 33

Whiting 18, 27

Carolina 27

shore 27

Window-pane 17

Winter-flounder 16

Winter-skate 34

Wolf-fish , 20

Wry-mouth 19

Xiphias 24

Xiphidiontidae 8, 29

Xiphiidae 9, 24

Xiphiinae 9

Xyrichthyinae 8

Xyrichthys 23

Yellow-tail 27, 33

Yelting 28

Zenidae 9, 26

Zeuopsis 26

Zoarces 19

Zoarciinae 7

Zonichthys 25
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ADVERTISEMENT.

The following is a first supplement to Part I. of a general work on the

"Constants of Nature," gratuitously prepared for the Smithsonian Institu-

tion by Professor F. W. Clarke, and published at the expense of its fund.

Part I., on Specific Gravities, Boiling Points and Melting Points, was

published in 1873, since which time the new determinations have been made

and collected which form this supplement.

JOSEPH HENRY,
Secrt tary Smithsonian Institution.

Washington, April, 1S76.
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PREFACE.

The following supplement to Part I of the Constants of Nature, eon-

tains, in addition to determinations published during the past two years,

some materials which were overlooked in compiling the original work. In

it data are given for nearly seven hundred substances, of which at least four

hundred are new since the publication of Part I.

Of course the compiler is anxious that his work should be as thorough

as possible, and hence he will be greatly obliged to any person calling his

attention to errors or omissions. He would also request investigators having

unpublished determinations on hand to favor him with copies of them for

use in subsequent supplements or editions. Such material is always wortti

saving, even when it is not of sufficient value to warrant publishing lnT
itself.

Few explanations are needed in this supplement. The arrangement

and abbreviations are the same which were originally used, with the excep-

tion of a very few new titles for periodicals. These are abbreviated as

follows :

—

B. D. C. G. "Berichte der Deutschen Chemischen Gesellschaft."

B. II. A. S. F. "Bulletin Hebdomadaire de l'Association Scientillque de

France."

C. C. or C. Cent. "Chemisches Centralblatt." All references to this

periodical apply only to the third or current series.

Fortsch. d. Phys. " Fortschritte der Physik."

F. W. C.

Cincinnati, March 9, 1876.



SUPPLEMENT
TO

TABLES OF SPECIFIC GRAVITY, BOILING POINT

AND MELTING POINT.

I. Elementary Substances.

Name.
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SPECIFIC GRA YITY TABLES.

Name.



SPECIFIC GRAVITY TABLES.

II. Fluorides, Chlorides, Bromides, and Iodides.

Name.



10 SPECIFIC GRAVITY TABLES.

Name.



SPECIFIC GRAVITY TABLES. 11

Name.



12 SPECIFIC GRAVITY TABLES.



SPECIFIC OKA YITY TABLES. 13

Name. Formula.

1 Ammoniumplatiniodide A"m
2
Pt I6

Specific Gravity.

2 Manganese «

3 Iron «

4 Cobalt «

5 « «

6 Nickel «

7
<c «

8 Zinc «

9 Magnesium «

10 Nickel ammonioiodide

MnPtI6.9H20.

FePtI6.9H2 0.

CoPtI6.9H 2
0.

CoPtI6.12H20.

NiPtI6.6H 2
0.

NiPtI6.9H2 0.

ZnPtI6.9H,0.
MgPtI6.9H 2

0.

m I,. 6 n h" .

4.610.

3.604.

3-455-

3-6i8.

3.048.

3-976.

3-549-

3.689,

3-458-

2.101.

Boiling Melting
Point. Point.

III. Oxides and Sulphides.

Name.
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Name.
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Name.



16 SPECIFIC GRA VITY TABLES.

VI. DlTHIONATES AND SULPHATES.

Name.



SPECIFIC GRAVITY TABLES. 17

Name.



18 SPECIFIC GRAVITY TABLES.

VII. Selenates and Cheomates.

Name.
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Name.



20 SPECIFIC GRA VITY TABLES.

Name.



SPECIFIC GRAVITY TABLES. 21

X. SlLICOFLUORIDES.

Name.



22 SPECIFIC GRAVITY TABLES.

Name.
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XIII. Hydrocarbons.

Name.
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Name.



SPECIFIC GRA VITY TABLES.

Name.
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Name.
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Name.

Terebenthene.

7 Isoterebenthene.

13 From cubeb oil.

14
« clove. «

15
« calamus

«

16 Oil of cedar.
17

« santal wood.
18 « vitivert.

19 Petrolene.

22 Poplar oil.

23 Tetraterebenthene.

24 Isopropyl acetylene.
25 Dipropargyl.
26 Hexhydroisoxylol.

"Tetramethyl allene.
28 Tolyl phenyl.
29 Benzyl ethyl benzol.
30Phenanthrene tetrahy-

dride.

Formula.

'•-''in -tlifi-

C15
H 21 .

C 20
H

3

C,n PL

C5
H

g
.

C6 H6 .

C8
H 16 .

C
7
H 12 .

C
15
H 1B .

C14 Hu .

Specific Gravity

8767.

8601.

.8436.

.8270.

.8105.

•7939-

.8586.

.8427.

.8273.

.8131.

.7964.

•7793-

.9289.

.905.

•942.

.9231.

.9190.

.9332.

S953-

.8921.

o J
.

20°.

40°.

60°.

8o°.

IOO°.

o°.

20°.28.

Boiling
Point.

i 5
6°-

S .

.9002.

977-

.652.

.81.

Ill-

•95*3-

1 .01 5.

.985.

1.067.

n°.

1 8°.

o°.

9°-

27 .

l8°.9.

IO°.2.

4o°.i 9 .

58°-32.



28 SPECIFIC GRAVITY TABLES.

Name.

1 Phenyl xylene.
2 From benzyl toluol.

3 « phenylbromethyl.
4

« calamus oil.

5 Eetene.

Formula.

CX4
Hu .

C21
H

20 .

C15 H 16 .

n-1« -M-ia.

Specific Gravity
B° iling

J Point.

1 .049.

.98.

.8793. o°

1.08-1.
1
3.

283°-286°.

392°-396°.

278°-28o°.

i58°-i59°-

Melting
Point.

98^.5.

XIV. Compounds Containing C, H, and O.

Name.
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Name.



30 SPECIFIC GnA YITY TABLES.

Name.



SPECIFIC GRAVITY TABLES. 31

Name.



32 SPECIFIC GRAVITY TABIES.

Name.



SPECIFIC GRAVITY TABLES. 33

Name.



34 SPECIFIC GRAVITY TABIES
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AUTHORITIES.

1



36 SPECIFIC GRAVITY TABLES.

Name.



SPECIFIC GRA VITY TABLES.

XV. Compounds Containing C. H. and N.

Name.
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Name.
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XVII. Metallic Salts of Organic Acids.

Name.



40 SPECIFIC GRAVITY TABLES.

Name.



SPECIFIC GRAVITY TABLES. 41

XVIII. Compounds Containing C. H. and Cl.

Name.
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Name.



SPECIFIC GEA VITY TABLES. 43

XIX. Compounds Containing C. H. O. and Cl.

Name.
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Name.
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XX. Compounds Containing C. H. CI. K; or C. H. CI. N. O.

Name.
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XXI. Organic Compounds Containing Bromine.

Name.

Ethyl bromide.

6 Butylene «

Amylene «

11 Hexylene «

14 Dibromome-
thane.

15 Bromo-cthylene

bromide.
16 « «

17 Bromo-propy-

lene, a.

18
« « /?.

19 Bromo-/? propy-

lene bromide.

Formula.

C, Hs Br.

C4
H8 Br2 .

«

C5 H 10
Br

2 .

«

C6 H 12 Br2
.

«

«

C H
2
Br

2
.

C2
H

3 Br3 .

«

C3
H5 Br.

(i

C3 H5
Br

3 .

Specific Gravity.

1.4775. 5-io- I

14679- io°-i5°.

1.4582. I5°-20°.
j

I.385. I5°.l Two
J -" J

}• different

1.47- 15°- J samples.

1.8503. O .

I.8204. 2°C

1.3443. o°.

I4°-

J

o°.

19

0°.

1.7087.

1.6868.

1.6058.

1.5809.

1.6497.

2.0844. n°-5.

2.624. 1 6°.

2.65. o°.

1.364. i 9°.5.

1.428. I9°.5.

2.356. 1 8°.

_. ... _, . . Melt.
Boiling Point. poim>

33°-39°-

33 .5-39°-5-

i64°-i65°.

i7o°-i75°.

178 .

i 95°-i97 .

i8o°-i90°.

8o°-82°.

191 .

i84°-i85°.

48 .

|59°-5-6o.

AUTHORITIES.

1
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Name.
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Name.
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Name.

1 Carbon chloro-

bromide.
2 « «

3 Propylene «

Formula.

C Cl„ Br.

«

C3 H6 CI Br.

Specific Gravity.

.058. o°. 1

.842. IOO°.J

1

r

1.63. 8°. I

1.474. 21°.
[ Four

I.60. 209 .

Boiling Point.

IO4 .

I40°-I4i c

93°-95°.

no .

120°.

Melt.
Point.

XXII. Organic Compounds Containing Iodine.

Name.
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Name.

1 Ethyl isosulpho

cyanide.

'Isopropyl sulpho-

cyanide.
8 « «

9 Hexyl «

10 Amyl isosulpho-

cyanide.

13 Allyl sulphocy-

anide.

" « «

15 Phenyl «

16 Acetyl «

17 Benzoyl «

18 Monochlorallyl

sulphocyanide.
,9Perchloromethyl

mercaptan.
20 Carlionyl sulphe-

thvl chloride.

Formula.

C,H,NS

C4 H 7
N S.

«

C
7
H13 N S.

C6 Hn N S.

(i

<(

C4 H3
N S.

«

C
7
H

5
N S.

C3 H3 N S.

C8 H5
O N S.

C
4
H

4
CI N S.

C S Cl
4

.

C, H, CI S 0.

Specific Gravity.

I.OI913. I

1.019375.

.997525. 2I°4.

.997235. 22°.

.87909. \

•3735J3-

J

I33-2-

.989. O .

•974- 1
5°.

-92 53-

.957538- 0°.

.94189. 17 .

.78749. 1 82 .

1 .07 1. o°.

1.056. 15°.

1. 155. I7°.5.

1. 151. 16 .

1. 197. 16°.

1.27. 12°.

I.712. I2°.8.

1. 184. 1
6°.

Boiling Melting
Point. Point.

133-2.

i 5 2 -i53°.

I97°-I98°.

1S2 .

I48°-I49°.

231 .

I3i°-i32°.

200r205'invacuo

185 .

I46.5-I4S .

1
36°-

AUTHORITIES.

1
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XXIV. Miscellaneous Organic Compounds.

Name.
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Name.
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Absinthol . . . .36
Acetaiiilide, Deriv. of . 45

Acetic acid . . . .30
Acetocinnamone . . 34

Acetone . . . .31
Acetophenone alcohol 34

Acetyl chloral alcoholate 43

Acetylene. Bromide . 47

Diiodide . 50

Acetyl sulphocyanide . 52

Acetyl thymol ... 36

Acid. Acetic ... 30

Caproic . . .30
Carbolic.

See Phenol
Cyanuric

Hypophosphorous
Isononylic .

Metanitrobenzoic

CEnanthic .

Orthonitrobenzoic

Paran i trobenzoic

Phosphoric

Phosphorous
Pyroterebic

Selenious .

Silicic.

See Silicon diox-

ide . . .13, 14

" Sulphuric . . 14

" Tantalic . . 14

" Trimethylacetic . 30

" Valeric . . 30

Alcohol 28

Aldehyde. ... 31

Aldol 33

Alloys .... 22

Allyl. Bibromopropion-

» ate. ... 48

Sulphocyanide 52

Allylene. Chlorides . . 42

Alums .... 17

Alumina
. . . .13

Aluminum. Oxide . 13

Aluminum propyl . . 54

Ammonia iron alum . 17

34, 35

38

15

30

as

30

38

38

15

15

33

II

Page.

Ammonium. Arsenate . 20
" Chloride. 9
" Dithionate 16
" Nitrate . 20
" Palladio-

chloride . 10
" Phosphate 20
" Platinbro-

mide . 12
" Platinchlo-

ride . 11
" Platiniodide 13
" Selenate . 18
" Silicofluor-

ide . . 21

Stannobro-

mide . 12

Stannofiu -

oride . 9

Ammonium and Cadmi-
um selenate . . 19

Ammonium and Cobalt

selenate ... 18

Ammonium and Copper

selenate ... 19

Ammonium and Hydro-

gen selenate . . 18

Ammonium and Iron se-

lenate.... 18

Ammonium and Mag-
nesium selenate . 19

Ammonium and Man-
ganese selenate . 18

Ammonium and Nickel

selenate.... 19

Ammonium and Zinc

selenate ... 19

Ammonium and Ferric

sulphate ... 17

Ammonium and Anti-

mony tartrate. . 39

Ammonium chloride

with Ammonium fer-

rocyanide ... 21

Ammonium tartar emetic 39

Amyl. Acetate . . 30

Alcohol ... 28

PAGE.

Amyl. Chloride . . 41

Hydride. .
'

. 23

" Iodide . 49

" Nitrite ... 37

" Sebate . . 32

" Sulphocyanide . 52

Amylene. Bromide . 46

Glycol . 31,32

Hydrate . 29

" Hydriodate . 49

" Hydrochlorate 41

Anethol . . . .34
Anhydride. Propionic

.

30

Anhydrite . . . .16
Antimony. Bromide . 11

Chloride . 10

" Sulphide . 14

Antimony and Ammon-
ium tartrate . . 39

Arragonite .... 20

Arsenic. Fluoride . 9

Disulphide . 14

Assmannite ... 13

B.

Barite 16

Barium .... 6

" Bromate . . 15

" Chloride . . 10

" Dithionate . 16

" Formate . . 39

Nitrate . . 20

" Nitrophenates 39, 40

" Picrate . . 10

" Platinbromide 12

" Platinchloride . 11

" Sulphate . . 16

Barium and Cadmium
bromide . . . 11

Barium and Cadmium
chloride . . . 11

Barium and Zinc chlor-

ride .... 11

Benzol . . . .23,24

55
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Benzophenone chloride .
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Lead. Sulphate . . 16

" Sulphide . . 1-1

Leucine .... 3S

Lithium. Dithionate . 16

Selenate . 18

" Silicofluoride 21

M.
Magnesia.
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Orthobroniotoluol . 47

Orthochloraniline . . 45

Orthochloriodobenzol . 50

Orthonitrobenzoic acid . 38

Oxethenaniline . . 38

P.

Palladium ....
" Hydride .

Palladium and Ammo-
nium cbloride

Palladium and Magne-

sium cbloride .

Palladium and Nickel

cbloride

Palladium and Potassi-

um chloride

Palladium and Zinc

chloride

Paradichloraldehyde .

Paranitrobenzoic acid .

Parsnip oil

Pentachlorinated ether .

Perchlorethylene .

Perchloro - methyl mer-

captan ....
Petrolene ....
Phenanthrene tetrahy-

dride ....
Phenol . . . -34,

Pbenyl. Sulphocyanide

Phenylacetic nitrile

Phenylacetone

Phenylbromethyl.

Deriv. of

Phenylbutyl .

Phenylethyl acetate

Phenylisobutyl

Phenylpropyl. Alcohol
" Ketone .

Phenylxylene .

Phlorylethyl ether .

Phosphenyl. Chloride
" Oxychlor-

ide

Phosphoric acid .

Phosphorous "

Phosphorus. .

" Chloride.
" Oxychloride
" Sulphobrom-

ide
" Sulphochlor-

ide

PinacoUc alcohol

Pinacolic chloride

4.°,

10

52

27

27

35

52

37

34

28

26

34

26

Ml

34

28

34

53

53

15

15

7

ID

11

12

11

34

42

PAGE.

Pinacolic iodide . . 49

Pinacolin .... 34

Platinum .... 7

Platinum and Amnionic

urn bromide . . 12

Platinum and Barium
bromide . . 1-

Platinum and Cobalt

bromide ... 12

Platinum and Lead

bromide . . .12
Platinum and Magnesi-

um bromide . . 12

Platinum and Manga-

nese bromide . . 12

Platinum and Nickel

bromide ... 12

Platinum and Potassium

bromide . . .12

Platinum and Sodium
bromide ... 12

Platinum and Strontium

bromide . . .12
Platinum and Zinc bro-

mide .... 12

Platinum and Ammoni-
um chloride . . 11

Platinum and Barium
chloride ... 11

Platinum and Cadmium
chloride . . . .11

Platinum and Copper

chloride ... 11

Platinum and Iron chlo-

ride 11

Platinum and Lead chlo-

ride .... 11

Platinum and Magnesi-

um chloride . . 11

Platinum and Manga-

nese chloride . . 11

Platinum and Sodium
chloride. . . .11

Platinum and Thorium
cyanide ... 21

Platinum and Ammoni-
um iodide . . -13

Platinum and Cobalt

iodide . . . 13

Platinum and Iron iod-

ide 13

Platinum and Magnesi-

um iodide... 13

Platinum and Manga-

nese iodide . . .13

Platinum and Nickel

iodide.... 13

Platinum and Potassium

iodide .... 12

33

PAGE

Platinum and Sodium
iodide .... 12

Platinum and Zinc iod-

ide 13

Poplar oil ... 27

Potassium 5

" Arsenate . 20

" Bromate . 15

" Carbonate . 20

" Chlorate . 15

" Chloride . 9

" Chromates . 19

" Cobalticya-

nide
" Dithionate .

" Iodide

.

" Manganicya-

nide .

" Niobofluoride
" Nitrate
" Nitrophen-

ates . 39, 40

" Palladiochlo-

ride .

" Picrate
•' Platinbrom-

ide
" Platiniodide
" Selenate
" Stannobrom-

ide
" Stannofluo-

ride

.

«' Sulphate
" Tantalofluo-

ride .

" Titanofluo-

ride .

" Triacetate .

" Zircofluoride

Potassium and Cadmium
selenate

Potassium and Cobalt

selenate

Potassium aud Copper

selenate

Potassium and Magne-

sium selenate

Potassium and Manga-

nese selenate .

Potassium and Nickel

selenate

.

Potassium and Sodium

selenate

Potassium and Zinc se-

lenate .

Potassium and Calcium

sulphate .
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CobaltPotassium and
sulphate . . . 17

Potassium and Iron sul-

phate .... 17

Potassium and Magne-
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Potassium and Manga-
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sulphate . .17
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onate . . 48
" Borate . . 53
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Phenate . . 34
" Salicylate . .33'

Silicate . . 53
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ide . 49
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drin . 44

Propylidene chloride . 41

Propyl silicic chlorhy-

drins .... 53

Pucherite . . . .20
Pyrite .... 14

Pyrophosphoric chloride 11

Pyroterebic acid . . 33

ALPHABETHICAL INDEX.

s.

Q.

Quartz

Santal wood oil . . . 27

Sapphire .... 13

Selenious acid ... 14

Selenium... 6

Silico or Silicic acid.

See Silicon dioxide 13, 14

T.

PAGE.

. 14

19

13

Realgar 14

Retene .... 28
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1.".
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9
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11
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INTRODUCTION.

The following tables of Specific Heat for Solids and Liquids are

believed to be practically complete up to October, 1875. Of course it

was not considered necessary to include much very old material, there

being little of value prior to the time of Dulong and Petit. Un-

doubtedly the oldest determinations have a certain historical value, but

this would be hardly sufficient to warrant the labor involved in search-

ing them out. However, quite a number of such determinations have

been included in the tables, notably some by Dalton, Crawford, Gadolin,

and Lavoisier and Laplace.

For convenience, the columns of atomic or molecular heats have

been added. These values, it is hardly necessary to say, are the pro-

ducts obtained by multiplying the specific heat of a substance into its

atomic or molecular weight. For this purpose the most recent deter-

minations of atomic weight have been employed.

Details concerning the methods of determination could not well be

given in such tables as these. For such details the original papers must

be consulted, and to these original papers references are. almost always

supplied.

F. W. C.

Cincinnati, Jan. 5, 1876.



A LIST
OF SOME OF THE MORE IMPORTANT PAPERS UPON

SPECIFIC HEAT.*

1. Dulong and Petit.—" Recherches sur la mesure des temperatures, et sta-

les lois de la communication de la chaleur." Ann. Chim. Phys. (2). 7;

pages 113 and 225. 1817.

2. Dulong and Petit.—"Recherches sur quelques points importans de la

theorie de la chaleur." Ann. Chim. Phys. (2). 10. 395. 1819.

3. Weber.—" Ueber die specifische Warme fester Korper, insbesondere der

Metalle." Poggend. Annal. 20. 178. 1830.

4. Neumann.—" Untersuchungen iiber die specifische Warme der Mineralien."

Poggend. Annal. 23. 1. 1831.

6. Neumann.—" Bestimmung der specifischen Warme des Wassers in der

Nahe des Siedpunkts gegen Wasser von niedriger Temperatur." Pog-

gend. Annal. 23. 40. 1831.

6. Avogadro—" Memoire sur les chaleurs specifiques des corps solides et

liquides." Ann. Chim. Phys. (2). 55. 80. 1833.

7. Avogadro.—"Nouvelles recherches sur la chaleur sp£cifique des corps

solides et liquides." Ann. Chim. Phys. (2). 57. 113. 1834.

8. Regnault.—"Recherches sur la chaleur specifique des corps simples et

composes." Ann. Chim. Phys. (2). 73. 5. 1840. Poggend. Annal. 51. 44

and 213.

9. Schroder.—"Ueber die specifische Warme zusammengesetzter Korper.

Ein Beitrag zur Volumentheorie." Poggend. Annal. 52. 269. 1841.

10. Delarive and Marcet—" Einige Untersuchungen iiber die specifische

Warme." Poggend. Annal. 52. 120. 1841.

* No attempt at completeness is made in this list. It is intended merely as a guide to the litera-

ture of the subject, useful in connection with the following tables. Papers earlier than those of

Dulong and Petit, and many very important papers upon the specific heat of gases, are entirely

omitted. Among such papers may be mentioned those of Clement and Desormes, Delaroche and

Berard, Lavoisier and Laplace, Irvine, Crawford, Wilke, Black, Haykraft and Mayer.

5



C A LIST OF IMPORTANT PAPERS UPON SPECIFIC HEAT.

11. Regnault.—" Sur la chaleur specifique des corps simples et des corps com-

poses." Arm. Chim. Phys. (3). 1. 129. 1841. Poggend. Annal. 53. GO and

2 13.

12. Delarive and Marcet.—"Ueber die specifische Warme des Kohlenstoffs

in seinen verschiedenen Zustanden." Poggend. Annal. 54. 125. 1841.

13. Regnault.—"Recherches sur les chaleurs specifiques." Ann. Chim. Phys.

(3). 9. 322. 1843. Poggend. Annal. 62. 50.

14. Desains.—" Memoire sur la chaleur specifique de la glace." Compt. Rend.

20. 1345. 1845. Ann. Chim. Phys. (3). 14. 306. Poggend. Annal. 65. 435.

15. Person.—" Recherches sur la chaleur latente." Compt. Rend. 23. 162.

1846. Poggend. Annal. 70. 300.

16. Kopp.—"Ueber die specifische Warme einiger Flussigkeiten." Poggend.

Annal. 75. 98. 1848.

17. Woestyn.—"Ueber die specifischen Warmen." Poggend. Annal. 76.129.

1849.

18. Regnault.—"Note sur la chaleur specifique etla chaleur latente du fusion

du brome, et sur la chaleur specifique du mercure solide." Ann. Chim.

Phys. (3). 26. 268. 1849. Poggend. Annal. 78. 118.

19. Regnault.—"Ueber die specifische Warme des fliissigen Wassers bei

verschiedenen Temperaturen." Poggend. Annal. 70. 241. 1850.

20. Person.—"Recherches sur la chaleur specifique des dissolutions salines."

Ann. Chim. Phys. (3). 33. 437. 1851. Ann. Chem. Pharm. 80. 136.

21. Garnier.—" Recherches sur les rapports entre le poids atomique moyen

des corps simples, et leur chaleur specifique." Compt. Rend. 35. 278.

1852. Ann. Chem. Pharm. 84.

22. Regnault.—"Recherches sur les chaleurs specifiques des fluides elasti-

ques." Compt. Rend. 36. 676. 1S53. Poggend. Annal. 89. 335.

23. Regnault.—" Note sur la chaleur specifique du phosphore rouge." Ann.

Chim. Phys. (3). 38. 129. 1853. Poggend. Annal. 89. 495.

24. Angstrom.—"Notiz fiber die latente und specifische Warme des Eises."

Poggend. Annal. 90. 509. 1853.

25. Regnault.—"Memoire sur la chaleur specifique de quelques corps simples,

et sur les modifications isomeriques du selenium." Ann. Chim. Phys.

(3). 46. 257. 1856. Poggend. Annal. 98. 396.

26. Regnault.—"Sur la chaleur specifique de quelques corps simples." Ann.

Chim. Phys. (3). 63. 5. 1861.

27. Regnault.—"Sur la chaleur specifique du thallium." Ann. Chim. Phys.

(3). 67. 427. 1863.

28. Kopp.—"Ueber die specifische Warme starrer Korper, und Folgerungen

bezuglich der zusammengesetzheit s. g. chemischer Elemerite." Ann.

Chem. Pharm. 126. 362. 1864.
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29. Pape.—"Ueber die specifische Warme wasserfreier unci wasserhaltiger

schwefelsaurer Sake." Poggend. Annal. 120. 337 and 579. 1864.

30. Regnault.—" Bemerkungen fiber die zur Bestimmung der specifisehen

Warme fester Korper angewendeten Verfahren." Poggend. Annal. 122.

257. 1864.

31. Bohn.—" Noch einige Bemerkungen fiber die Bestimmung der specifisehen

Warme aus Mischversuchen." Poggend. Annal. 122. 2S9. 1S64.

32. Pape.—"Ueber die specifische Warme unterschwefligsaurer Salze." Pog-

gend. Annal. 122. 40S. 1864.

33. Neumann.—"Beobachtungen fiber die specifische Warm e verschiedener,

namentlich zusammengesetzter Korper." Poggend. Annal. 126. 123.

1865.

34. Kopp.—"Investigations of the specific heat of solid bodies." Phil. Trans.

1865. 71. Ann. Chem. Pharm. 3rd. supp. bd. Chem. Soc. Journ. 1866.

35. Buff.—" Ueber eine Beziehung der Valenz der Atome zu der specifisehen

Warme derselben." Ann. Chem. Pharm. 4th. supp. bd. 164. 1865-6.

36. Bettendorf and Wullner.—" Einige Versuche fiber specifische Warme

allotroper Modificationen." Poggend. Annal. 133. 293. 1868.

37. Schuller.—"Ueber die specifische Warme von Salzlosungen." Poggend.

Annal. 136. 70 and 235. 1S69.

38. Dupre and Page.—"On the specific heat and other physical characters of

mixtures of ethylic alcohol and water." Phil. Trans. 1869. 591.

39. Wullner.—" Ueber die specifische Warme von Salzlosungen und Flfissig-

keitsgemischen." Poggend. Annal. 140. 479. 1870.

40. Pfaundler and Platter.—" Ueber die Warmecapac.it at des Wassers in

der Nahe seines Dichtigkeitsmaximums." Poggend. Annal. 140, 574;

and 141, 537. 1870

41. Bunsen—" Calorimetrische Untersuchungen." Poggend. Annal. 141.1.

1870.

42. Marignac—"Researches on the specific heats, densities, and expansions

of some liquids." Phil. Mag. (4). 41. 134. 1871.

43. Mixter and Dana. "Specifische Warme des Zirkoniums, Siliciums, und

Bors." Ann. Chem. Pharm. 169. 388. 1873.
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EXPLANATOBY l^OTES.

To the following tables a few, and only a few, notes of explanation are needed,

referring chiefly to abbreviations.

The letter S. affixed to the name of any substance, or to a determination of

specific heat, indicates that the substance was in the solid condition. The letter

L., on the other hand, stands for liquid. These signs are used only when for any

given substance determinations have been made both in the solid and liquid

states.

When figures indicating any given temperature are appended to a determina-

tion of specific heat, they show that the determination applied only to that

temperature. When, however, two temperatures are given, as for instance,

.0557, 0°-100°, the determination is the mean specific heat between them as

extremes.

Such an abbreviation as m. of ~, m. of 5
1
attached to any determination, indi-

cates that it is a mean of #, mean of 5, &c, experiments.

In referring to authorities more extended abbreviations have to be employed.

A single number attached to the name of any authority, refers to the accompa-

nying list of papers. Thus, Kopp. 34, refers to Kopp's paper numbered 34, and

so on.

With other abbreviations, as a rule, which refer to periodicals or large works,

numbers indicating series, volume, and page are also used. Of course when no

number for series is given, the first (or perhaps only) series is referred to. The

following abbreviations are employed :

—

A. C. P. "Annalen der Chemie und Pharmacie."

A. C. Phys. "Annales de Chimie et de Physique."

A. S. P. N. "Annales des Sciences Physiques et Naturelles."

C. R. " Comptes Rendus."

C. S. J. "Journal of the Chemical Society."

Ed. J. S. " Edinburgh Journal of Science."
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Fortsch. D. Phys. "Fortschritte der Physik."

Gilb. Ann. " Gilbert's Annalen."

Gm. H. Gmelin's "Handbook." Edition of the Cavendish Society, vol. 1,

article on Specific Heat. (Hermann's paper, frequently referred to under this

heading, was originally published, in Moscow ; the work containing it was not

accessible to the compiler.)

J. "Jahresbericht fiir Chemie."

P. A. " Poggendorf's Annalen."

Watt's Diet. " Watt's Dictionary."

Wien Ak. "Sitzungsberichte der Akademie zu Wien."
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Name.
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Solution.

Potassium hydrate.

KHO + 30 aq.

« (( 50 «

« «100 «

« «200 «

Ammonium hydrate.

NH4. HO + 30 aq.

<( « 50 «

« « 100 «

Sulphuric acid.*

H2 SO, + 4 aq.

« « 9 «

« (( <( K

« (i 19 «

« « 49 «

K (( <( ((

<( « 99 «

« « 1 99 «

Nitric acid.

H N03 + 10 aq.

« « 20 «

« u 50 «

« « 100 «

« (( 200 <(

Sodium sulphate.

10 per cent, solution.

15

20

25

30

40

Na, S04 + 50 aq.

« « 100 «

« « 200 «

« .. 400 «

Na a SO, + G5 aq.

« « 100 «

<( « 200 «

Specific Heat.

.876.

.916.

.954.

•975-

545

700

701

821

918

919

956

977

768. 1

849-

93°-

963-

Thomsen. P. A. 142. 337

Authority.

Thomsen. P.A. 142. 337

Thomsen. P.A. 142. 337.

< Thomsen. P.A. 142. 337

< Schuller. 37.

Marignac. 42.

Thomsen. P.A. 142. 337.

* Compare in Table number V.
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Mixture.
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Mixture.
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A.
p

Acetic acid ....
Acetone ....
Acid. Acetic

" f Arsenious.

j See Arsenic triox-

{- ide . . .2(3

" f Boric.

I See Boron trioxide

" Butyric

Formic
' f Hydrochloric.

< See Hydrogen chlo-

l ride .

" Iodic

' f Molybdic.

j See Molybdenum tri-

v oxide .

Nitric . . .31,

Racemic .

" f Silicic.

I See Silicon dioxide

Succinic .

" Sulphuric . 30, 31,

Tartaric .

" Solution
" r Titanic.

-j See Titanium diox-

( ide.
" f Tungstic.

I See Tungsten triox-

l ide.

Valeric .

^ctinolite

Adularia ....
Agate

Ubite

Alcohol.

See Ethyl alcohol 41

Uloys ....
Ulyl sulphocyanide

.

Uums
Uumina.

See Aluminum oxide
Aluminum ....

Hydrate

Oxide

Aluminum and potassium

sulphate.

See potash alum . 34

Amalgams. See Alloys 39

Ammonia.

See Ammonium hydrate 48

Ammonium. Bromide. Solu-

tion . . 47

Chloride . 21

" Solution 47

Hydrate . 48

Iodide. Solu-

tion . . 47

Nitrate 35

" Solution 50

Sulphate . 32

Solution 49

Amy]. Alcohol
" Oxide .

Anglesite

Anhydrite

Ankerite

Anthracite

Antimony
" Oxides .

" Sulphide

Apatite

Argentic compounds.

See Silver.

Arragonite

Arsenic .

" Chloride .

" Oxide .

" Sulphides .

Arsenopyrite.

See Mispickel

. 42

43

. 33

33

. 38

18

16,17

27

. 29

36

37

. 16

22

26, 27

29

30

B.

Barite 33

Barium. Carbonate . 37
"

Chlorate . . 32

Chloride . . 22

" Solution 47
" Formate . . 44

disul

50

33

33

44

40

53, 54

Barium. Hyposulphite

Nitrate. Solution
"

Sulphate

Barytes. See Barite

Beeswax

Benzol

" with alcohol
" " carbon

phide .

Bismuth ....
" Sulphide
" Trioxide •

Bitter spar .

Blende •

Blue vitriol.

See Copper sulphate
Borax.

See Sodium diborate . 35
Boric acid.

See Boron trioxide . 26

Boron jq
" Trioxide . . 26

Bromine . . „ .10
" with carbon disul-

phide ... 51

Brookite ... 27

Brucite 31

Butyric acid ... 43

c.
Cadmium . . . .15
Calcite .... 37

Calcium . . . .11
" Carbonate . 37

" Chloride . . 21
"

Solution 47
" Fluoride . . 21

" Hydrate . . 31

" Malate . . .41
" Metaphosphate 36

" Oxide . .24
" Sulphate . . 32, 33

" Tungstate . . 34

Camphilene ... 40

Cane sugar . . .44

55
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Cane sugar. Solution . 51

Carbon . . .17, IS, 19

" Chlorides . . 22

Disulphide . . 29

" with alcohol 54

" " benzol 54

" " bromine 51
" " " iodine 51
" " " phos-

phorus 52

" " sulphur 51

d^iterite. See Tinstone . 27

Cast iron . . . . 12, 13

Caustic potash.

See Potass, hydrate . 30, 47

Caustic Soda.

See Sodium hydrate . 47

Celestine .... 33

Cerium 20

" Oxide 26

Cerussite . . . .37
Cetyl alcohol ... 42

Chalcopyrite . . .30
Chalk 37

Charcoal .... IS

Chloroform with alcohol 54

Chrome alum . . .34
Chrome iron ore )

Chromite i ' '
27

Chromium. Chloride . 22
" Oxide . . 25

Chromium and potassium

sulphate. See Chrome
alum .... 34

Chrysolite . 38

Cinnabar .... 28

Citron. Oil of . . . 40

Cobalt 13

" Sulphate . . 33

" Sulphide . . . 28

Cobaltite .... 30

Coke . . . . 18, 19

Copper .... 13

" Chloride . . . 22

" Iodide ... 23

" Oxides . .25
" Sulphate . . 33, 34

Dioptase

Dolomite

Solution

Sulphide . . 28

Copper pyrites.

See Chalcopyrite . . 30

Corundum ... 26

Cream 44

Cryolite .... 21

Cuprite 28

D.

38

Diamond
Diopside

17,18

38

E.
Epsom salts.

See Magnesium sulphate 34

Ether. See Ethyl oxide 42, 43

Ethyl. Acetate . . .43
" Alcohol . . 41, 42

" with water 52, 53

" " benzol 53, 54

" " chloroform 54

" " carbon di-

sulphide 54

" Bromide . . .45
" Formate . . 43

" Iodide . . . 45

" Oxalate . . 43

" Oxide . . 42, 43

" Sulphydrate,

See Mercaptan 44

F.
Felspar 38

Ferrous or Ferric compounds.

See Iron compounds.

Formic acid . . . .43
Fusel oil.

See Amyl alcohol . 42

G.
Gadolinite

Galena

Gas carbon .

Glass ....
Glucinum. Oxide

Gold ....
(iraphite

Green vitriol.

See Ferrous sulphate . 33

Gurhoflan .... 38

Gypsum 33

H.
Heavy spar. See Barite . 33

Hematite . . . .
" 25

Hornblende . . . .38
Hydrogen. Chloride . 45

Oxide.

See Water . .24

I.
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Magnesium Sulphate 33,

" Solu-

tion ....
Magnesium and Potassium

Sulphate

Magnetite .

Manganese .

" Chloride

" Hydrate
" Oxides .

" Sulphate

Manganite

Mannite

Marl ile

Marcasite

Mercaptan

Mercury
" Chlorides .

" Cyanide
" Iodides

" Oxide .

" Sulphide . 2i

Methyl. Alcohol
" " with water

" Acetate

" Butyrate .

" Valerate

Milk

Minium

Molybdenite

Molybdenum
" Sulphide .

" Trioxide

Or, Molybdic acid.

Mustard oil.

See Allyl sulphocyan-

ide .

15.

N.
Naphtha

Naphthaline

Nickel .

Oxide
" Sulphate .

" Sulphide

o.

Oil. C
Mustard.

See Allyl sulphoc-

yanide
" Olive .

" Orange
" Sperm .

" Turpentine

Olive oil

Orange. Oil of

Orpiment

Orthoclase \

Osmium

Nickel and potassium sul-

phate .... 34

Nitre.

See Potassium nitrate 35

Nitrobenzol . . . .44

P.
Palladium

Paraffine

Petrolene .

Phosphorus

Oil. Citron
1 Juniper

" In carbon disul-

phide . . 52

" Trichloride . 22

Pitchblende ... 26

Platinum . . • -14

Platinum and potassium

chloride ... 23

Plumbic compounds.

See Lead compounds.

Potassium. Arsenates . 36

" Borates . 35

" Bromide . 23

Solu-

tion 47

" Carbonate . 37

" Chlorate . 32

Chloride . 21

Solu-

tion . 46

" Chromates . 34

" Ferricyanide . 40

" Ferrocyanide 40

" Hydrate . . 30

" " Solu-

tion . 48

" Hyposulphite 32

Iodide . 23

" " Solution 47

" Nitrate 35

Solu-

tion . 50

" Oxalates . 44

" Perchlorate . 32

Permanganate 34

" Phosphates 36

" Sulphates . 32

"
*fej ,_ " Solu-

tion 49

PAGE.

Potassium. Tartrate . . 44

Potassium and aluminum

sulphate.

See Potash alum . 34

Potassium and chromium

sulphate.

See Chrome alum . 34

Potassium and Magnesium

sulphate . 34

" " Nickel sul-

phate . 34

" " Platinum

chloride 23

" " Sodium ni-

trate 35

" " r " tar-

trate 44

1 See Seig-

l nette salt.

" " tin chloride 23

" " zinc " 23

'• " " cyanide 40

« " " sulphate 34

Pyrite. .... 28

Pyrolusite . • • -25

Pyrope .... 38

Pyrrhotite . . . -28

Q.
Quartz

Quicklime.

See Calcium oxide

u.

26

. 24

11Racemic acid .

Realgar.

See Arsenic disulphide 29

Red lead .... 25

Rhodium . .
:

13, 14

Rochelle salt.

See Seignette salt . 44

Rubidium. Carbonate . 37

Chloride . 21

Ruthenium ... 13

Rutile 27

S.

Sal ammoniac.

See Ammonium chlor-

ide .... 21

Salt.

See Sodium chloride 21
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IT.
Saltpetre.
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INTRODUCTION.

In the following tables will be found data for the expansion by heat

of about three hundred and fifty different substances. In every case

the coefficient for one degree is given, a rule which involved many

tedious reductions during the process of compilation. It will be

noticed that the linear and cubical coefficients are collected separately.

This has been so arranged in order to avoid confusion. It would have

been easy for the compiler to have given in many cases either the cubical

coefficient or the linear coefficient by itself, leaving it to the reader to

multiply or to divide by three in order to obtain the other value. But

this would have manifestly involved great inaccuracies, since the

cubical coefficient is not in every case exactly treble the linear.

Accordingly the compiler has in no instance given a cubical value

deduced by himself from a linear, or vice versa. Every determination

given must rest solely upon the original authority of the experimenter.

For errors involved in reducing to the single centigrade degree the

compiler is alone responsible.

One difficulty was encountered in dealing with the expansion rates

of liquids ; namely, that the data given were often too full for incor-

poration in tables such as these. For instance: in most of Kopp's

determinations, the volume of each liquid is given at many temper-

atures, say at every five degrees from 0° up to 100° and over. In

some cases, even, determinations are given for every degree. In such

instances the compiler has simply selected from the list the values

at two, three, or four salient temperatures, and has referred to the

original paper for the rest.

For these tables absolute completeness cannot be claimed. Nothing

will be found in them relating to the expansion of liquid mixtures or

of solutions. In all other directions, however, it is hoped that they

will prove practically complete, at least up to January 1st, 1876.

F. W. C.

4
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OF SOME IMPORTANT PAPERS UPON EXPANSION.

1. Dulong and Petit.—" Eecherches sur la mesure des temperatures, et sur
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34. Kopp. " Beitriige zur Stochiometrie der pbysikalischen Eigenschaften

chemiscber Verbindungen." Ann. Chem. Pbarm. 96. 1855. Three

papers, pages 1. 153. 303.

35. Kopp. " Untersucbungen iiber das specifische Gewicht, die Ausdehnung

durch die Warme, und den Siedpunkt einiger Flussigkeiten." Ann.

Chem. Pharm. 94, 257. 95, 307. 98, 367. 1855-6.

36. Kopp. " Ueber die specifische Volume der Stickstoffhaltigen Verbindun-

gen." Ann. Chem. Pharm. 100. 19. 1856.

37. Pfaff. " Untersuchungen iiber die Ausdehnung der Kiystalle durch die

Warme." Pogg. Ann. 104. 171. 1858. Second paper, v. 107. 148.

38. Drion. " Note sur la dilatabilite des liquides chauffes a des temperatures

superieures a celle de leur ebullition." Compt. Bend. 46. 1235. Pogg.

Ann. 105. 158. 1858.

39. DAndreeff. "Kecherches sur le poids specifique et la dilatation par la

chaleur de quelques gaz condenses." Ann. Chim. Phys. (3). 56. 317.

1859.

40. Sorby. " On the expansion of water and saline solutions at high tem-

peratures." Phil. Mag. (4). 18. 81. 1859.

41. Hahn. " On the expansion of crystalline bodies by heat." Phil. Mag. (4).

18. 155. 1859.

42. Mendelejeff. "Notiz fiber die Ausdehnung homologer Flussigkeiten."

Ann. Chem. Pharm. 114. 165. 1860.

43. Mendelejeff. "Ueber die Ausdehnung der Flussigkeiten beim Erwar-

men fiber ihren Siedepunkt." Ann. Chem. Pharm. 119. 1. 1861.

44. Calvert, Johnson, and Lowe. "On the expansion of metals and alloys."

Chem. News. 3. 1861. Pages 315, 357, 371.

45. Duvernoy. "Ueber die Ausdehnung des Wassers beim Gefrieren." Pogg.

Ann. 117. 454. 1862.

46. Fizeau. "Kecherches sur la dilatation et la double refraction du cristal

de roche echauffe." Ann. Chim. Phys (4). 2. 143. 1864.

47. Fizeau. "Sur la dilatation du diamant et du protoxyde du cuivre crys-

tallise sous l'influence de la chaleur." Compt. Rend. 60. 1161. 1865.

48. Weidner. "Die Ausdehnung des Wassers bei Temperaturen unter 4° K."

Pogg. Ann. 129. 300. 1866.

49. Fizeau. "Memoire sur la dilatation des corps solides par la chaleur."

Ann. Chim. Phys. (4). 8. 335. 1866.
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50. Matthiessen. "On the expansion by heat of water and mercury."

Phil. Trans. 1866. 231.

51. Matthiessen. "On the expansion by heat of metals and alloys." Phil.

Trans. 1866. 861. Pogg. Ann. 130. 50.

52. Hirn. " Memoire sur la thermodynamique. Recherches experimentales

sur la dilatation et sur la capacite calorifique a des hautes temperatures

de quelques liquides tres-volatiles." Ann. Chim. Phys. (4). 10. 32. 1867.

53. Rossetti. "Sur le maximum de densite et la dilatation de l'eau distillee."

Ann. Chim Phys. (4). 10. 461. 1867. Second paper, v. 17, 370. 1869.

54. Louguinine. "Etude des densites et dilatations de la benzine et de ses

homologues." Ann. Chim. Phys. (4). 11. 453. 1867.

55. Fizeau. " Sur la propriete que possede 1' iodine d'argent de se contracter

par la chaleur et de se dilater par le froid." Compt. Rend. 64. 314. 1867.

Another paper, same vol., p. 771.

56. Fizeau. "Tableau des dilatations par la chaleur de divers corps simples

metalliques on non metalliques, et de quelques composes hydrogenes du

carbone." Compt. Rend. 68. 1125. 1869.



EXPLANATOKY NOTES.

In the following tables the coefficients of expansion given are always the

coefficients for one degree Centigrade. When the coefficient is followed by one

temperature, as, .00001188.40°, it is the true coefficient at that temperature.

When two temperatures are appended, as, .0001105, 0°-100°, the coefficient is

the mean value for any one degree between them.

But few abbreviations, save in the references to original papers, have been

used. The letters S. or L., affixed to the mame of a substance, indicate that

it is either solid or liquid, as the case may be. The minus sign prefixed to a

coefficient, indicates that the letter represents contraction, instead of expansion.

The following abbreviations are employed in referring to sources of infor-

mation, original papers, &c. A single number attached to the name of an

authority, refers to the paper bearing that number in the list accompanying

the tables. References to periodicals are followed by numbers giving (when

necessary) the series, volume, and page.

Am. Chem. "American Chemist."

A. C. P. "Annalen der Chemie und Pharmacie."

A. C. Phys. "Annales de Chimie et de Physique."

Baier Akad, Phys. Abhandl. "Baierisches Akademie. Physikalische

Abhandlungen."

B. D. C. G. "Berichte der Deutschen Chemischen Gessellschaft."

B. S. C. "Bulletin de la Societe Chemique."

C. S. J. "Journal of the Chemical Society."

Gilb. Ann. "Gilbert's Annalen."

Gren's J. "Gren's Journal."

J. " Jahresbericht fur Chemie."

J. F. P. "Journal fur Praktische Chemie."
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P. A. "Poggendorf's Annalen."

P. M. "Philosophical Magazine."

P. T. "Philosophical Transactions."

W. I). "Watt's Dictionary."

Young's Nat. Phil. "Young's Natural Philosophy."
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LINEAR EXPANSIONS.
I.
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Name.



LINEAR EXPANSION TABLES. 13

Name.

Steel. Soft.

Cast iron.

« « Gray.

Cobalt. Red. by H. Com-
pressed.

Nickel. Red. by H. Com-

pressed.

Uranium.

Copper. See also cubi-

cal table.

Coeff. of Expansion.

« Native. L. Supe-

rior.

« Commercial.

Ruthenium. Semi-fused

Rhodium. «

Palladium. See also cu-

bical table

Platinum.

Forged.

See also cu-

bical table.

0000103. o -100 .

ooooiiiiii. «

0000 1 10940. «

.000010707. i6°.6-ioo°.

,00001 1829. i6°.6-35o°.

.000010829. i6°.6-i53o°

.0000112. o -ioo°.

.00001061, 40 .

.00001236, 40 .

.00001279, 40 .

000019100. 0-100 .

0000170.

.0000178.

.000019188. o°-ioo°.

.0000172244. «
"J

000017 1 222. « J

.0000179013. «

0000171821. «

,0000 171. «

.0000169. «

.000017146. i6°.6-ioo°.

.000019037. i6°.6-35o°.

.000022688. i6°.6-io9i°.

.00001866. o°-ioo°.

.00001690.I

.00001678. J

.00000963. 40 .

.00000S50. 40 .

.OOOOIOOOOO. o°-ioo°.

.00001104. «

.00001176. 40 .

.0000099180. o°-ioo°.

.0000085655. (I

.0000088420. «

.0000085675. «

.0000088129. i6.°6-ioo°.

'0000089832. i6°.6-35o°.

.00000680. o°-ioo°.

Authority.

Calvert, Johnson & Lowe.

Lavoisier. W. D. 3. G8. [44.

Roy. «

Daniell. 7.

[44.

Calvert, Johnson & Lowe.

Fizeau. 56.

Muschenbroek. W. D. 3. 68.

Smeaton. See 31.

Borda. «

Troughton. W. D. 3. 68.

Lavoisier & Laplace. W.
D. 3. 68.

Guyton-Morveau. A'. C.

Phys. 90. 237.

Dulong & Petit. W. D. 3. 68.

Horner. See 31.

Prinsep. «

i

Daniell. 7.

Matthiessen. 51.

Fizeau. 56.

Fizeau. 56.

Wollaston. W. D. 3. 68.

Matthiessen. 51.

Fizeau. 56.

Troughton. W. D. 3. 67.

Borda. «

Dulong & Petit. «

Guyton-Morveau. A. C.

Phys. 90. 237.

Daniell. 7
[44.

Calvert, Johnson & Lowe.



14 LINEAR EXPANSION TABLES.

Name.
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Name.
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Name.
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III. Oxides and Sulphides.

Name. Coeff. of Expansion. Authority.

Ice. H
2
0.

Hematite. Fe2 3 .

« <(

Magnetite. Fe
3 4

.

Copper oxide. Cu 0.

Zinc « Zn 0.

Zincite.

Corundum. Al, 0,.

Quartz. Si
2 .

Rutile. Ti
2

.

n <(

Tinstone. Sn 0,

.002941.

.OOOO0829. Following axis.

.OOOO0836. Normal to «

.000009540. O -IOO°.

—.000000095. Oc

.OOOOOOOOO. 4 .

1

.000000136. IO°.

.OOOOOO367. 20°.

.OOOOOO597. 30 .

.OOOOO0S28. 4O .

.000001059. 5°°-

.OOOOO316. Following axis.

.OOOOO539. Norma' to (<

.OOOO068756. Longit. axis.

.OOOO065513. Horiz. «

.OOOO0619. Following axis.

.OOOOO543. Normal to «

.OOOO08073. Longit. axis.

.OOOOI5147. Horiz. «
J

°

.OOOO0692. IO'

.OOOOO717. 20'

.00000743. 3°'

.OOOOO769. 40*

.OOOOO794. 50'

Heinrich. Baier. Akad.

Phys. Abhandl. 1S06.

Parallel to

major axis.

Perpendic-

ular to

major axis.

.OOOOI28I. IO .

OOOOI316. 20°.

.OOOOI350. 30°.

.OOOOI385. 40 .

.OOOOI42O. 50 . j

.OOOOO78 1 . Following axis, f *

1 O
.OOOOI4I9. Normal to « { ^

.OOOOO9I9. Following axis. |o
*

.OOOOO7I4. Normal to « J ^

.OOOOO4860. Longit. axis. 1 °
Q

'

.OOOOO4526. Horiz. « j O

.OOOOO392. Following axis. 1 •

r O
OOOOO32I. Normal to «

J
*

Fizeau. 49.

Pfaff. 37.

Fizeau. 47.

Fizeau. 49.

|
Pfaff. 37.

|
Fizeau. 49.

Pfaff. 37.

\ Fizeau. 46.

I

f

\ Fizeau. 46.

j
Fizeau. 49.

|
Fizeau. 49.

Pfaff. 37. Second paper.

Fizeau. 49.
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Name.
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Name.

Topaz.

Tourmaline.

Garnet.

Analcime.

Idocrase.

Zircon.

Adularia.

Hornblende.

Diopside.

Glass. Tube.

Rod.

«
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VI. Alloys.

Name.

Platiniridium.

One tenth Ir.

Lead and tin.

Solder. 2 lead. 1 tin

Lead and antimony.

Type metal.

Zinc and tin.

8 zinc. 1 tin.

Copper and tin.

8 copper. 1 tin.

Speculum metal.

Bronze. \ tin.

Brass.

Cast,

Wire.

English.

\ zinc.

2 Brass + 1 zinc.

16 « +2 tin.

Pewter.

Coeff. of Expansion.

.00000884. 40.

.00002 50800. o°- 1 oo.°

.00002033. i6.°6-ioo.°

.00001952. i6.°6-264.°

.0000269200. o°-ioo.°

.0000181700. o°-ioo.

.0000193300. «

.00001844. i6.°6-ioo.°

.00002116. i6.°6-35o.°

.00001737. i6.°6-957.°

.00001782. 40.

.000021600. o°-ioo.°

.0000187500. «

.0000193000. «

.0000178300. «

.0000185540. «

.0000189280. «

.0000189490. «

.0000191880. «

.0000186671. «

.0000188971. «

.00002143. i6.°6-ioo.°

.00002162. i6.°6-35o.°

.00002207. i6.°6-ioo6.°

.00001859. 40.

.0000205800. o°-ioo.°

.0000
1
90800. «

.0000228300. «

.00002033. i6.°6-ioo.°

.00001994. i6.°6-2o6.°

Authority.

Fizeau. 56.

Smeaton. W. D. 3. 68.

Daniell. 7.

Smeaton. W. D. 3. 68.

Daniell. 7.

Fizeau. 56.

Muschenbroek.W. D. 3. 68.

Smeaton. W. D. 3. 68.

Borda. W. D. 3. 68.

Roy. W. D. 3. 68.

Troughton. W. D. 3. 68.

Lavoisier k Laplace. W.
D. 3. 68.

Daniell. 7.

Fizeau. 56.

Smeaton. W. D. 3. 68.

Daniell. 7.
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VII. Miscellaneous.

Name.

Paraffine. Rangoon.

Soft coal. Charleroy.

Ebonite.

«

Deal wood.

Coeff. of Expansion.

.00027854. 40.

.00002782. 40.

.0000770. i6.°7-25.°3.

.0000842. 25.°3-35-°4-

Equal to Glass.

Authority.

Fizeau. 56.

« «

Kohlrausch. P. M. (4).

47. 156.

Roy. W. D. 3. 67.



A. TABLE
OF

CUBICAL EXPANSIONS,
FOR SOLIDS AND LIQUIDS.

I. Elementary Substances.

Name.
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Name.
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Name.
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Name.

Tin.

Aluminum. See linear

table.

Coeff. of Expansion.

.000070.

.000065.

.00006889. o°-ioo°.

Authority.

Kopp. A. C. P. 93. 129.

Kupffer. A. C. Phys. (2)

40. 285.

Matthiessen. 51.

II. Fluorides, Chlorides, Bromides and Iodides.

Name.
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Name.
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III. Oxides.

Name.



CUBICAL EXPANSION TABLES.

Name.
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Name.

Magnesium oxide.

Crvst.

Mercuric oxide.

Nitrous « L,

Hyponitric acid. L,

Arsenic trioxide.

Cryst.

Senarmontite.

Carbon dioxide. L,

Formula.

Quartz.

Rutile.

<(

Tin dioxide. Powder

Tinstone.

Corundum.

Spinel ruby.

Pleonaste.

Gahnite.

Kreittonite.

MjrO.

HgO.
N, O.

NO,

As, 3
.

Sb2 3 .

CO,.

Si0
2

.

((

(i

«

Ti0
2

.

«

Sn 2
.

«

«

s

Al
2 3

.

«

MgO. ALO,

Coeff. of Expansion.

00003129. 40 .

000003104. 0°-IOO°

,000002402. «

.000001764. «

.000001634. «

.00005802. o°-ioo°.

.00428. -5 to o°.

.00422. o°-5°.

.00484. 5°-io°.

.00656. io°-i5°.

.00872. 1
5°-20°.

.001445.

.00202 1

.

.00308 1

.

o°.

50'

.00012378. 40

.00005889. «

.0142. o°-30°.

-io° to -5 C

-5 to o°.

o°-5°.

5°-io°.

io°-i5°.

1
5°-20°.

20°-25°.

Zn 0. Al, 0,

00475.

00492.

00540.

,00629.

.00769.

.00975.

.01277.

.000039.

.000042.

.00003840. o°-ioo°.

.00003619. 40 .

.000032.

.00002347. 40 .

.0000172. o°-ioo°.

.000016.

.00001389. o°-ioo°.

.00001034. 40 .

,00001995. o°-ioo°.

00001705. 40 .

,00001787. '<

,00001805. «

,00001766. «

,00001750. «

Authority.

Fizeau. 49.

Calcined at 350°, at

450°, at dark red

heat, and at bright

red heat.

Ditte. C. S. J. (2).

9. 869.

Playfair & Joule. 27.

D'Andreeff. 39.

Coeff. given for every

10° from 0° to 90°.

Drion. A. C. Phys.

(3). 5G. 5.

Fizeau. 49.

Thilorier. See 38.

D'Andreeff. 39.

Kopp. 31.

Pfaff. 37. Second

paper.

Fizeau. 49.

Kopp. 31.

Fizeau. 49.

Playfair & Joule. 27.

Kopp. 31.

Pfaff. 37. Second

paper.

Fizeau. 49.

Pfaff. 37. Second

paper.

Fizeau. 49.
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IV Sulphides.

Name.
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V. Hydrates.

Name.
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Name. Formula. Coeff. of Expansion. Authority

Ferrous sul-

phate.

Magnesium sul-

phate.

Coppersulphate

Copper ammo
nium sulphate

Copper potassi-

um sulphate

Zinc potassium

sulphate.

Magnesium po-

tassium sul-

phate.

Magnesium am
monium sul-

phate.

Common alum.

Chrome «

Sodium hypo
sulphite

Potassium ehro-

mate.

« (i

Potassium di-

chromate.

Fe S 4 . 7 H
2
0.

Mg S 4
. 7 H, 0.

Cu S 4
. 5 H, O.

(NH
4 ) 2
Cu(S04 ) 2

.GH
2

K2 Cu(S04)2. 6H 2
0.

K
2
Zn (S 4 ) 2

. 6 H
2
0.

K
2 Mg (S 4) 2

. 6 H 2 0.

(NH
4 ) 2
Mg(S0

4 ) 2
.fiH

2

K A1(S04 ) 2
. 12H 2

0.

K Cr (S 4 ) 2
. 12 H

2
O.

Na, S, 0,. 5 H, 0.

K
2
Cr 4 .

<(

K
2
Cr2 0,.

.0001153. o-ioo

.0001019. «

00005315. «

0000812. «

00009525. «

0000661
1
3. o°-ioo°.

00009043. «

.00008235. "

.00009372. «

.00007161. «

.OOOO3682. 0°-200°.

.00005242. «

Playfair & Joule. 27

JThree samples.

, Playfair & Joule. 27

Playfair & Joule. 27

0001 51 1 1. 0-45 .

000925. o°-8o°.

.05095. In melting at45 c

.0001 1005. O -

.OOOII34.

Playfair & Joule. 27

Kopp. A. C. P. 93.

129. Vol. given for

every 10°, from 0°

to 80°.

1°°°'

J
Playfair & Joule. 27

Playfair & Joule. 27
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VII. Chlorates, Nitrates and Phosphates.

Name.
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IX. Silicates.

Name.
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Name.
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Name.
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Name.
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Name.

Rectified petroleum.

Petroleum.

Formula. Coeff. of Expansion.

.00111576. o°-95°.

.001039. o -100 .

.0010669. 0°-I20°.

Authority.

Muncke. S. Vol-

ume given for

every 5° from
0° to 95°-

Frankenheim. P.

A. 72. 422. Vol.

given for every

XIII. Compounds Consisting of C, H, and O.

Name.
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Name.

Ethyl alcohol.

Propyl «

Butvl

Amyl

Formula.

? >
-2 o
g <s

o .3

Amylene hydrate.

Trimethyl carhinol.

Hydrate of trimethyl

carhinol.

C2
H6 O.

G, H s O.

a H in o.

C5
H 12 0.

Coeff. of Expansion.

.no 1
.ooi 1246. o -50 .

001 2 169. o°-8o°.

J

0012957. o°-99°.87. 1

0014477. o°-i3o .9. J

,0010700. o°-30°.

.001085855. o°-5o°.

.0012734849. o°-iooc

.00160491. o°-i5o°.

.OO23832443. O°-200"

.0010600. o°-5o°.

.0011633. o°-98°. I

001 160. o°-ioo°.

.001189. o°-io8°.

.000878287. -1

5

.

00089001 1. o°.

001339328. IOO°.

001606382. i3i°.8.

.0009594. o°-5o°.

0010808. o°-ioo°.

0012066. o°-i35°.

Authority.

001088. o°-loo°.

001277. o°-i4o°.

0008745. o°-5o°. ]

s

0010642. o°-ioo°.

OOI l88. 0°-I20°.

,0009514. o°-5o°.

,0010739. o°-ioo°.

.OOII323. O -I2O°.

.00085. o°-i8°.

.00136. 3o°-5o°

(C
4
II

10
O)

2
TI,O .00108. c°-3o°.

Kopp. 23. Vol.given

for every 5° from
0° to 80°.

Mendel ejeff. A. C.

P. 119. 1.

V. Baumhauer & v.

Moorsel. P. A.

140. 3G1. Vol. giv-

en for every 5°.

Hirn. 52.

Pierre & Puchot.

A. C. Phys. (4).

22. 234.

Pierre & Puchot.

A. C. P. 163. 268.

Vol. given for

every 10°.

I Pierre. 21 and 26.

Kopp. 23. Second

paper. Vol. given

for every 5° from
0° to 135°.

Kopp. 35. Values

given for inter-

mediate temper-

atures.

Erlenmeyer & Hell.

A. C. P. 160. 257.

Values given for

volume at inter-

mediate temper-

atures.

Wagner & SaytzefF.

A. C. P. 179. 320.

Butlerow. A. C. P.

162. 228.
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Name.



42 CUBICAL EXPANSION TABLES.



CUBICAL EXPANSION TABLES. 43

Name.

Methyl acetate.

Ethyl

Propyl

Butyl

Formula.

Co FL O,

C4 H8 2

C5 H 10 0,,.

C« H 19 0...

Amyl « C
7
Hu 2

.

Hexyl « ! C8 H 16 2

Ethyl propionate , C5
H

10 2

Propyl «

Butvl «

C6 H 12 2
.

C
7
Hu 2

Methvl butyrate. Cs H, n5 ix 10 ^V

Coeff. of Expansion.

.001219574.—34°-3°-

.001509544. 66°.26.

.001132859. —30 .

.001295954. o°.

.001687434. 59°.5.

.001374. o°-25°.

.0014838. o°-55°.

.001029108. —40°.

.001258496. o°.

.001719623. 74 . 14.

.0013360. o°-25°.

.0014128. o°-5o°.

.0015045. o°-75°.

.0012941. o°-7o°.

.0013000. o°-5o°.

.0014610. o°-ioo°.

.0014709. o°-io3°.

.001432. o°-5o°.

Authority.

.0012280. 0-50 .

.0011350. o°-ioo°.

.0014017. o°-ii6°.5.

.001271. o°-ioo°.

.0013921. o°-i40°.

.001126. o°-5o°.

.001510. o°-loo°.

.001330. o°-5o°.

.001505. o°-ioo°.

.001180. o°-5o°.

.001340. o°-ioo°.

.001451. o°-i24°.75.

.001186. o°-5o°.

.001302. o°-ioo°.

.0014835- o°-l35°-7.

.001239896. o°.

.OOI7762OI. I02°.I.

Pierre. 20.

I
Pierre. 21 & 26.

Kopp. 23. Second paper.

Vol. given for every 5°.

Pierre. 21 & 20.

Kopp. 23. Second paper.

Vol. given for every 5°,

from 0° to 75°.

Frankenheim. P. A. 72.

422.

Pierre & Puchot, A. C.

Phys. (4). 22. 234. Vol.

given at intermediate

temperatures.

Chapman & Smith

J. 22. 160.

-\ Pierre & Puchot.

Phys. (4). 22. 234

ues given for interme-

diate temperatures.

"I Kopp. 35. Intermediate

>
I

values given.

Wanklyn & Erlenmeyer.

J. 16. 522.

Kopp. 35. Second pa-

per. Intermediate val-

ues given.

Pierre & Puchot. A. C.

Phys. (4). 22. 234. Inter-

mediate values given.

Pierre & Puchot, A. C.

Phys. (4). 22. 234. Vol.

given at intermediate

temperatures.

Pierre & Puchot. A. C.

Phys. (4). 22. 234. Vol.

given at intermediate

temperatures.

C. S.

A. C.

Val-

Pierre. 21 & 26.
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Name.
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Name.
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Name.

Ethyl carbonate.

« K

« cinnamate.

(( u

.Methyl benzoate.

Ethyl

Amyl «

« k

Methyl homoto-

luylate.

Ethyl

Amyl «

Diethyl oxyben-

zoate.

Methyl salicylate

Formula.

Benzoic acid. L.

Alpha toluicacid

Benzoyl hydride

« «

Benzyl alcohol.

Phenol.

«

Xylenol. L.

Cuminol.

Ca
H 10 3 .

C„ H 12 0,
«

C
8
H

8 2.

«

C
a
H

10 O,

«

C 12
H

16 2
.

Coeff. of Expansion. Authority.

J

.001322. o°-ioo°.

.0014054. o°-i30°.

.0008S9. o°-ioo°.

•0010893. 0°-270°.

.001005. o°-ioo°.

.OOII68. 0°-200°.

J

.000975. o°-ioo°. 1

.OOI376. 0^-210°. J

.000910. o^ioo'

.0011 193. 0°-270c

: }

Cw Hj
, 2 . .0009286. o°-49°.

Cu Hu 2 . '.0008592. o°-49°.

Cu IL,
2

. .0006133. o°-49°.

Cu Hu 3

Cc H w 0,.

C; H 6 0,.

a hr o„.

.000735.

.000909. o°-ioo°. ^

.0010704. o°-23o°. J

.OOO9634. I2I°.4-250°.

.000825. 83°-i35°.

C
7
H

6 O. .000939. 9°-ioo°.
1

« .0010535. o°-i8o. J

C
7
H

8 0. L000866. o°-ioo°.
1

« .OOIOI48. 0°-2I0°. J

Triethyl ether of

propyl phycite

Cane Sugar.

Lactose.

Stearine.

C6 H6 O.

C8 H 10 0.

C10 H 12 O.

C
9
H 20 4

.

C12 H22 On .

C12 PL, On .

^57 H I10 6

Kopp. 35. Second paper.

Intermediate values

given.

Kopp. 35. Second paper.

Intermediate values

given.

Kopp. 35. Vol. given at

intermediate tempera-

tures.

Kopp. 35. Intermediate

values given.

Kopp. 35. Intermediate

values given.

Erlenmeyer. J. 19. 366.

J. 19. 367.

Heintz. A. C. P. 153. 332.

Kopp. 35. Intermediate

values given.

Kopp. 35.

Moller & Strecker. J. 12.

299.

.000841. O^IOO .

.OOO983. 0°-200°.

.000868. o°-8i°.

.000898. 0°-J00°. 1

.0010958. 0°-240°. I

.001129. o°-84c

.0001 116. o°-ioo°.

.00009 ! 1 r • "

.0008433. o°-90°.

.04963.10 melting at 6o°.

Kopp. 35. Intermediate

values given.

Kopp. 35. Intermediate

values given.

Kopp. 35. Second paper.

Intermediate values

given.

Wurtz. A. C. rhys. (4)

25. 118.

Kopp. 35. Intermediate

values given.

Wolff. B. S. C. 13. 150.

Playfair & Joule. 27.

Kopp. A. C. P. 93. 129.

Vol given for every 10°.
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Name.

Beeswax.

Olive Oil.

Almond Oil.

Formula. Coeff. of Expansion.

.000637. io°-2 5°.7.1

.001098. 25°7-30c8

!

.001439. 3°°8-43°i
I

.004558. 43 1-47 1
j

.000743. io°-25°.7.

.000772. 25°7-3o°8

.001478. 3o?8-43°i

.004578. 43°i-47°i

.OO42 2. In melting at 64°.

„

.000803. o
r
-ioo°

.OO08242. C°-I20°

.OO0629.

.000787. o°-ioo°

.OOO794. O°-I2O

Authority.

Kopp. A. C. P. 93. 129.

Two series of determina-

tions.

Kopp. A. C. P. 93. 129.

Vol. given for every 5°.

Stillwell. Am. Chem. 1.

408.

Muncke. 8. Vol. given

for every 5°

XIV. Compounds Consisting of C, H, N; or C, H, N> O.

N
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Name.
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Name.
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XVI. Brominated Organic Compounds.

Name.



CUBICAL EXPANSION TABLES. 51

XVII. Organic Iodine Compounds.

Name.



52 CUBICAL EXPANSION TABLES.

XVIII. Organic Compounds Containing Sulphur.

Name.
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Name.



ALPHABETICAL INDEX TO SUBSTANCES.



ALPHABETICAL INDEX. 00

Balcite. Cubical .

" Linear .

Calcium. Carbonate. Cu-

bical

Li-

near

Chloride

Fluoride. Cu-

bical

Li-

near
" Phosphate. Cu-

bical

" " Li-

near
" Sulphate. Cu-

bical

IA-

near

Calcium and Magnesium
carbonate .

Cane sugar ....
Carbolic acid.

See Phenol

Carbon. Cubical
" Linear
" Chlorides
" Dioxide .

" Disulphide

Carbonic acid.

Cast iron

Cubical

Linear

Cubical

Linear

Charcoal .

Chloral

Chlorinated ethyl chlo-

ride

Chlorinated ethylene
chloride....

Chloroform . . .48,

Chloronitric acid

Chlorosulphuric ether

Chrome alum .

Citron oil

.

Coal

Cobalt ....
Coniine. . . . .

Copper.

Corundum.

Celcstine.

Chalybite.

Cubical .

" Linear .

" Oxide. Cubical
" " Linear
" Sulphate

Copper and Ammonium
sulphate

Copper and Potassium

sulphate

.

Cubical . 29

Linear . . 17

Cuminol .... 46

Cumol 38

Cyanic acid ... 35

Cymol 38

D.
Deal wood



56
ALPHABETICAL INDEX.

PAGE.

31Iodic acid

Iodine ....
" Pentoxide . . 28

Iridium .... 14

Iron. Cubical ... 23

" Linear . . .12
" Carbonate. Cubical 33

" " Lineai- 18

" Oxides. Cubical . 28

" " Linear . 17

Sulphate . . .32
" Sulphide. Cubical 30

" " Linear 13

Iron pyrites . . 18, 30

Isobutyl. Cyanide . 47

" Iodide . . 51

Isobutyric acid . . 41

K.
Kreittonite

Lactose

Lead. Cubical .

" Linear
" Iodide
" Nitrate

Oxide
" Sulphide.

. 29

11, 12

. lti

Methyl. Butyrate

Cyanide .

" Formate .

" Homotoluylate
" Iodide
" Oxalate
" Salicylate
" Sulphide .

" Sulphocyanide
" Valerate

Methylamyl pinacolin

Methylbromacetol

Methylene. Chloride
" Iodide

Milk Sugar.

See Lactose .

Monochlorobenzol

PAGE.

43, 44

. 47

. 42

46

51

45

46

52

52

44

45

50

48

51

. 28

Cubical 3D

" " Linear 18

Lead tetramethyl . . 53

M.
Magnesium. ... 14

Oxide . 29

" Sulphate . 32

Magnesium and Calcium

Carbonate ... 33

Magnesium and Ammo-
nium sulphate . . 32

Magnesium and Potas-

sium sulphate . . 32

Magnetite. Cubical . . 28

" Linear . 17

Manganese. Oxide . . 28

Mercury 23

" Iodide . . 16

Oxide . . 29

.Methyl. Acetate . . 43

Alcohol . . 39

" Benzoate . . 46
" Bromide . 50

o.

Oil. Almond .

" Citron .

" Olive
" Rosewood .

" Turpentine

Olive oil

Orthoclase

Osmium
Oxalic acid

r.

Palladium. Cubical

.

" Linear

Parafflne

Pentachlorodimithv 1

Petroleum .

Pewter

Phenol ....
Phenylamine .

Phenyl cyanide
Phosphorus. .

" Bromide
" Chloride

Phosphorus.
25

Pinacolin .

Platiniridium .

Platinum. Cubical
" Linear

Pleonaste .

Porcelain

Naphthaline
Nickel ....
Nitre.

See Potassium n i trate

Nitric acid

Nitrobenzol

Nitrogen. Oxides

Nitrous oxide .

Oxychlor-

ide .

Sulpho-

chloride 26

45

. 20

23

13,14

29

Potassium.

35

19

33

Cubical .

Linear

Chlorate
" Chloride .

" Chromates
" Oxalates 52.

" Nitrate
" Sulphates

Potassium and Alumi-

num sulphate

Potassium and Chromi-

um sulphate .

Potassium and Magnesi-

um sulphate

Potassium and Zinc sul-

phate .

Propionic acid

" aldehyde

Acetate

Alcohol .

" Bromide
" Butyrate .

" Chloride . ,

" Formate .

" Iodide .

" Propionate
" Valerate

Propylene. Bromide

Propyl phycite. Bromo-
dichlorhydrin 50

<> " Ether 46

Pyrite. Cubical . . . 30

" Linear . . IS

Propyl.

32

,53

33

31

32

32

32

41

45

43

40

50

43

48

42

51

43

43

50

Q.

Quartz. Cubical
" Linear

Khodium
Rosewood oil .

Ruthenium
Rutile. Cubical

" Linear
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s.

Saltpetre.

See Potassium nitrate 33

Selenium 11

Sulphide . 30

Senarmontite ... 29

Silica or Silicic acid 1
V17 29

See Silicon dioxide] '

Silicon. . ... 15

" Bromide , . 26

" Chloride . . 26

" Dioxide Cubical 29

" Linear. 17

Silver. Cubical . . 22

" Linear . . .11
" Iodide. Cubical 26

" Linear . 16

Sodium. Hyposulphite 32

Nitrate . . 33

" Phosphate . 33

Soft coal . . . .21
Solder .... 20

Speculum metal . . 20

Spinel ruby ... 29

Stearic acid . . . .42
Stearine .... 46

Steel ..... 12

Strontium sulphate Cu-

bical

Li-

near
Sulphur. Cubical .

Linear
" Chloride

Oxides
Sulphuric acid

" anhydride

Sulphurous acid.

See Sulphur dioxide

T.

Tellurium ... 11

Terebene .... 38

Thallium . .
'

. . 11

Tin. Cubical . . 24, 25

" Linear . . .15, 16

" Chloride ... 26

Oxide. Cubical . 29
" Linear . 17

Tinstone Cubical . 29
" Linear . . 17

Titanic acid.

See Titanium diox-

ide 17, 29

Titanium. Chloride 26

" Dioxide Cu-

bical 29

Li-

near

Toluol

Topaz. Cubical .

" Linear

Tourmaline. Cubical

Linear

Trichlorobenzol .

Trimethylacetic acid

Trimethyl carbinol .

Hy-
drate .

Turpentine

Type metal

Valeric acid
" aldehyde

w.
Water .

Wax .

Wedgewood ware
Wood .

X.

Xylenol
Xylol .

z.

PAGK.

41, 42

45

27, 28

47

. 19

21

Zinc. Cubical . . ,

" Linear .

" Oxide. Cubical .

Linear .

" Sulphide

Zinc and Potassium sul-

phate ....
Zinc blende

Zincite. Cubical .

" Linear

Zircon. Cubical
" Linear .
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N B —Th<5 Yankton Sioux at present reside on a reservation on tLe Missouri

River, in Dakota Territory, opposite Fort Randall.

PA-DA-NI-A-HA-HI, STRUCK BY THE REE.

Head Chief of the Yankton Sioux. Dakota T.

Upper Missouri, Dak. T. A. Zeno Shindler. photog.,

Washington, 1867.

PSI-CA-NA-KIN-YAN JUMPING THUNDER.

A Yankton Sioux Chief.

Upper Missouri, Dak. T. Shindler, photog., Washington, 1867.

WI-YA-KO MI. FEATHER IN THE EAR.

A Yankton Sioux Chief.

Upper Missouri, Dali. T. Shindler, photog., Washington, 18G7.

MA-GA-SKAN WHITE SWAN.

A Yankton Sioux Chief.

Upper Missouri, Dak. T. Shindler, photog., Washington, 1867.
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5
TO-KAN-WAS-TB, THE PRETTY ROCK

Son of a Yankton Sioux Chief.

Upper Missouri, Oak. T. Shindler, photog ., Washington, 1867.

6
WA-JIN-KA, LITTLE BIRD

A Yankton Sioux Brave.

tpper Missouri, Dak. T. Shindler, photog., Washington, 1867.

TOKA-O-NO-PA, THE ONE AVHO CATCHES THE ENEMY.

A Yankton Sioux Brave.

Upper Missouri, Dak. T. Shindler, photog.. Washington, 1867.

PTE-YAHPA-MA-SA, THE IRON BLACK BIRD.

A Yankton Sioux Brave.

Upper Missouri, Dali. T. Shindler, photog, Washington, 1867.

KNA-SKIN-YA MA-NI, HE WALKS MAD.

A Head-Soldier of the Yankton Sioux.

Upper Missouri, Dak, T. Shindler, photog., Washington, 1S67.

lO
WAN-MDI-SA PA, BLACK EAGLE.

A Yankton Sioux Brave.

Upper Missouri, Dak. T. Shindler, photog, Washington, 1867.

11
WO A-KI A-TSI-KAN. LITTLE THUNDER

A Yankton Sioux Brave.

Upper Missouri, Dak. T. Shindler, rhotog., Washington, 1867-

12
SI-HA-HAN-SKA, LONGFOOT.

A Yankton Sioux Brave.

Upper Missouri, Dak. T. Shindler, photog., Washington, 1867.



R

13
FRANCIS JANDRON, HALF-BREED.

A Yankton Sioux Brave.

Upper Missouri, Daii. T. Skindler, photog , Washington, 18G7.

14

MA-TO-KTI-NANG-MA-NI. THE BEAR THAT WALKS LYING
[DOWN.

A Yankton Sioux Brave.

Upper Missouri, Dak. T. Shindler. photog., Washington, 1867.

15
TA-TSANOP-KI-AN FLYING FIPE.

A Head-Soldier of the Yankton Sioux.

Upper Missouri. Dak. T. Shindler, photog., Washington. 1867.

16
DELAURIER. HALF-BREED.

A Yankton Sioux Chief.

Upper Missouri, Dak. T. Shindler, photog., Washington, 1867.

17
TA-TA-KA-WA-KAN, SACRED BULL.

Brule Chief.

Dakota. Shindler, photog., Washington, 1867.

SE-TAN-SI-TAN,

Dakota.

SE-TAN-SI-TAN,

Dakota.

MA-ZA-O-YA-TI,

Dakota.

18
YELLOW HAWK

Sans Arc Chief.

Shindler, photog., Washington, 1867.

19
YELLOW HAWK.

Sans Arc Chief.

Shindler, photog., Washington, 1867.

20
IRON NATION.

Brule Chief.

Shindler, photog., Washington, 1867.
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21
KAH-KAH-TAH-A-KE-AH, THE FLYING BIRD.

A Two-Kettle Sioux Chief. *

Dakota. Shindler, photog , Washington, 18G7.

22
MATA-WA YU-MI, THE BEAR THAT FRIGHTENS.

A Yankton Sioux Brave.

t

Upper Missouri, Dak. T\ Shindler. pbotog., Washington. 1867.

23
MA-TA-WA-YTJ-MI THE HEAR THAT FRIGHTENS.

A Yankton Sioux Brave.

t

tipper Missouri, Oak. T. Shindler, photog., Washington, 1867.

24
CHUN KAN-KE-TES-KA. THE STOTTED HORSE.

A Two-Kettle Sioux Chief.

Dakota. Shindler, photog., Washington, 1867.

2 5
TO-KI-YA-WI-KA-KTE, HE KILLS FIRST.

Mini-Conjou Chief.

Dakota. Shindler, photog., Washington, 1867.

26
NA-JI-WA-KAN, THE SACRED GHOST.

A Two-Kettle Sioux Brave. *

Dakota. Shindler, photog., Washington, 1867.

27
MA-TO-HO-KAN-TAN-KE, THE BEAR WITH THE BIG VOICE.

A Two-Kettle Sioux Chief.

Dakota. Shindler, photog., Washington, 1867.

* Are two of the eleven Indians that recovered Mrs Julia Fright, Miss Emma
Duley, and six children, from hostile Indians, near the mouth of the Grand

River, in November. 1S62.

t Guide to Gen. A. Sully's military expedition through the Bad Lands of

Dakota Having been shot through the breast by the hostile Indians while in

an almost dying condition, he guided the entire force of military safely through

that country.



2S

MA-TO-HO-KAN-TAN-KE, THE BEAR WITH THE BIG VOICE.

A Two-Kettle Sioux Chief.

Dakota. Shindler, pbotog., Washington, 18G7.

29
MA-VA-TA-NA-HAN SKA, LONG MANDAN.

A Two-Kettle Sioux Chief.

Dakota. Shindler, photog , Washington, 1867.

30
PTE-WA-KAN-NA-GI, THE MEDICINE COW.

A Yankton Sioux Chief.

1 ppcr Missouri, Dali. T. Shindler, photog , Washington, 1807.

31
MA-TA-SA-BE-ZI A. THE SMUTTY BEAR.

A Yankton Sioux Chief.

Upper Missouri, D.ik. T. Shindler, photog., Washington, 18G7.

32

TOW-A-HU-KA-SA-NO-PA, TWO LANCES.

A Yankton Sioux Chief.

Upper Missouri, Dak. T. Shindler, photog., Washington, 1867.

33
WA-PA-SHA, RED ENSIGN.

Chief of the Ki-gu-ksa Band. (Santee Sioux.)

Age, 5.0 years.

Dakota. Shindler, photog., Washington, 1867.

34
CHO-TAN-KA-SI DI-NA-PE, THE FLUTE PLAYER.

Head Man of the Wak-pe-ton Dakota. (Santees.)

Age, 48 years.

Dakota. Shindler, photog , Washington, 1867.
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35
WA-KA-TE, THE SHOOTER.

Chief of the Be-mi-ni-ca Band. (Santees.)

Age, 45 years.

Dakota. Shindler, photog., Washington, 1867

36
HU-SHA-SHA, RED LEGS.

Chief of the Wak-pe-ka-te. (Santees.)

Age. 55 years.

Dakota. Shindler, photog., Washington, 1807.

37
HAN-YE TUDU-TA, SCARLET NIGHT.

Head Man of the Re-mi-ni-ca Band. (Santees.)

Age, 37 years

Dakota. Shindler, photog., Washington, 1867.

3S
WA-MDI-KA-WA-MA-NI, HE WALKS FOLLOWING EAGLES

Wa-pa-shee Chief of Santees.

Age, 14 years.

Dakota. Shindler, photog., Washington, 1867

39
WA-KAN-HDI-SA-PA, BLACK LIGHTNING.

Man of Ri-ga-ta-a-ta-wa Band. (Santees.)

Age, 34 years

Dakota. Shindler, photog., Washington, 1887.

40
ZI-KA-TAN-TO, BLUE BIRD.

AV;ik-pe-ton Band. (Santees.)

Age, 20 years.

Dakota. Shindler. photog, Washington, 1867.

41
JUS-UN KEMAZA. HIS MAN HORSE.

Alan of Ca po-cia Band. (Santees.)

Dakota. Shindler, photog., Washington. 1867
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42
O-WAN-SA DU-TA, SCARLET ALL OYER.

Chief of the Ke-ga-ta O-tou-we Band. (Santees.)

Dakota. Shindler, photog , Washington, 18G7.

43
MOK-PI-YU-E-HUA-KU-DAN COMING AMONG THE CLOUDS.

Wak pe-ton Band. (Santees.)

Age, 18 years.

Dakota. Shindler, photog., Washington, 18G7.

44
A-KI-CI-TAN-NA-JIN THE STANDING SOLDIER.

Man of the Ca-po-cia Band. (Santees.)

Age, 39 years.

Dakota. Shindler, photog., Washington, 1867.

45
WAK-PI-YU-HDI-NA-JIN, THE STANDING CLOUD.

Man of the Re-ga-ta O-tou-we Band. (Santees.)

Dakota. Shindler, photog.., Washington, 1867.

46
WA-KAN-NA, THE SACRED.

Man of the Wak-pe-ku-te Band. (Santees.)

Age, 18 years.

Dakota. Shindler, photog., Washington, 1867.

47
JOHN ROSS.

Head Chief of the Cherokees.

Died in Washington, Aug. 1866.

Indian T. West Of Ark. Shindler, photog , Washington, 1858.

4S
TSHE-TON WA-KA-WA MA-NI, THE HAWK THAT HUNTS

[WALKING; or, LITTLE CROW.

A Mde-wa Kan-ton Sioux.

Chief Leader of the Massacre in Minnesota, 1862. (Killed.)

Dakota. Shindler, photog., Washington, 1858.

41
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49
O TO-WA, THE SUCKER.

A Po-to-wa-ta-mi Councillor,

Diansas. Shindler, photog., Washington, 1858.

50
WIGA-SA-PI, THE WHIP.

A Chief of the Ponchas.

Dakota. Shindler, photog., Washington, 1858.

51
HIN-HAN-DU-TA. THE RED OWL.

A Chief of the Mde-wa-kan-ton Sioux.

Dakota. Shindler, photog., Washington, 1858

52
WZHIKIAN, THUNDER COMING DOWN TO THE GROUND

A Po-to-wa-ta-mi Councillor.

Kansas. Shindler, photog., Washington, 1858.

53
TJPI T YA-HDE-A TAIL-FEATHER JOINED.

A Wa-pe-ton Sioux Chief.

Dakota. Shindler, photog., Washington, 1858.

54

MA ZA KATE MANI. HE THAT SHOOTS MEDALS WALKING.

A Wa-pe-ton Sioux Elective Chief.

Dakota. Shindler, photog., Washington, 1858.

WA-MDI TAN-KA THE GREAT EAGLE.

A Mde-wa-kan-ton Sioux Chief.

Dakota. Shindler, photog., Washington, 1858.

56
ATPE-TUTOKA-TSHA, THE OTHER DAY.

A AVa-pe-ton Sioux Warrior.

Dakota. Shindler, photog., Washington, 1858.
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HE-HU-TE DAN, LITTLE SHORT HORN.

A Si-si-ton Sioux Warrior.

Dakota. Shindler, photog., Washington, 1858.

58
PSI-KA-WA-KIN YAN, JUMPING THUNDER.

A Yankton Sioux Warrior.

Dakota. Shindler, photog., Washington, 1858.

5*)

A-HA-KA MA-NI, THE WALKING ELK.

A Yankton Sioux Warrior.

Dakota. Shindler, photog , Washington, 1858.

60
MA-ZHA O ZHAZHAN, TRANSPARENT IRON.

A Mde-wa-kan-ton Sioux Chief.

Dakota. Shindler, photog., Washington, 1858.

61

MOKAHOKA, FISH RISING ABOVE THE WATER.

Principal Chief of the Sacs and Foxes.

Kansas. Shindler, photog., Washington, 1858

62
NE-SHA-DU SI DI TE-ZI-KA, THE CHIEF WHOM THEY LOOK

[UPON.
Principal Chief of the Republican Pawnees.

Nebraska. Shindler, photog., Washington, 1858.

63
NA-SA-WA-KWUT

:
THE BEAR IN THE FORK OF A TREE.

Principal Chief of the Sacs and Foxes.

Kansas. Shindler, photog., Washington, 1858.

64
PI-TA-NE-SHA-A-DU, MAN-AND-CHIEF.

Principal Chief of the Pawnees.

Nebraska. Shindler, photog , Washington, 1858.
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65
LA HAK-TAN-DU HE-SHA A-DU, MEDICINE PirE CHIEF

Chief ot the Grand Pawnees.

Nebraska. Shindler, photog., Washington, 1858.

66
NE-SHA-RE-RU-RE-RA EI-KUTE, THE BRAVE CHIEF

A Republican Pawnee Chief.

.\eT)raska. Shindler, photog., Washington, 1858-

6?
HE HA KAMAZA. IRON ELK.

A Mde-wa kan-ton Sioux Warrior,

Dakota. Shindler, photog , Washington, 1858.

6$
PUG-A-NO-KE-SHICK, HOLE IN THE DAY.

Head Chief of the Chippewas.

Minnesota. Shindler, photog.. Washington, 1858

69
HE-KA-KA NANG-ZHE THE STANDING ELK

A Yankton Sioux Warrior.

Dakota, Shindler, photog
.. Washington, 1858

70
LA KA-KO, THE GRAY FOX.

A Chief of the Sacs and Foxes.

Kansas. Shindler, photog
;

Washington, 1858

SHA-KPI, SIX.

A Mde-wa-kan-ton Sioux Chief.

Dakota. Shindler, photog., Washington, 1858.

V2
OH-LACH-TA MIKO, BILLY BOWLEGS.

A Seminole Chief.

Indian T. West of Ark. Shindler, photo- . Washington, 1858.
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TI-RO-WOT-KA-TO-HUK, THE CONQUEROR.

A Grand Pawnee Chief.

Nebraska. Shindler, photog., Washington, 1858.

74
LA-TANG-KA-YANG-KE, THE RUNNING BULL.

A Yankton Sioux Warrior.

Dakota. Shindler, photog., Washington, 1858.

75
KI-NI-I-KA, BUFFALO BULL.

A Grand Pawnee Warrior.

Nebraska. Shindler, photog., Washington, 1858.

76

PA-DA-NO-A-PA-PE. HE WHOM A ROCKAWEE STRUCK

Head Chief of the Yankton Sioux.

Dakota. Shindler, photog., Washington, 1858.

77

BATTLE BETWEEN PONKAS AND SIOUX.
Painted by T0-TAY-G0-NA1

^
standing buffalo), a young Ponka Warrior.

7S
COL. PITCHLYNN.

A Choctaw Delegate.

CllOCtaw Nation. Shindler, photog., Washington, 1868.

79
REV. ISRAEL FOLSON.

A Choctaw Delegate.

Choctaw Nation. Shindler, photog., Washington, 1868.

SO
A CHIEF OF THE OSAGE INDIANS.

Kansas. Shindler, photog., Washington, 1868.



14

81

GROUP OF CHEYENNE INDIAN CHIEFS.

Nebraska. Shindler, photog., Washington, 1868.

82
SOBITA.

Head Chief of the Capote Utas, and Brother of

Carrisa, Head Chief of tbe Utas, Colorado T.

Sew Mexico. Shindler, photog , Washington, 1868.

83
SHINO and MANULITO.

Chiefs of the Navajo Indians.

New Mexico. Shindler, photog., Washington, 1868.

NI-CO-ROD,

Colorado.

PE-A-OH,

Colorado.

SHU-RI-PI,

Colorado.

CHIP-PIN,

Colorado.

KE-O-KUK.

Kansas.

84
GREEN LEAF.

A Uta Chief.

Shindler, photog., Washington, 18G8.

S5
BLACK-TAIL DEER.

A Uta Chief.

Shindler, photog., Washington, 1868.

S6
LODGE POLE'S SON.

A Uta Chief.

Shindler, photog., Washington, 1868.

87
ALWAYS RIDING

A Uta Chief.

Shindler, photog., Washington, 1868.

SS

Head Chief of the Sacs.

Shindler photog., Washington, 1868.



WA-COM-MO.

Kansas.

CHE-KO-SKUK.

Kansas.

MO-KO-HO-KO,

15

$9

A Brave of the Foxes.

Shindler, photog., Washington, 1868.

90

Head Chief of the Foxes.

Shindler, photog., Washington, 1868.

Kansas.

91
FISH RISING ABOVE THE WATER.

A Chief of the Sacs.

Shindler, photog., Washington, 1868.

92
UKWKA-HO-KO; FISH FLOATING TO THE SHORE.

A Chief of the Sacs.

Kansas. Shindler, photog., Washington, 1868,

PA-TEK-KWA.

Kansas.

93

A Chief of the Sacs.

Shindler, photog., Washington, lj

94
GROUP OF FOUR PONKA CHIEFS

No 1. ASH-NOM-E-KAH-GA-HE, LONE CHIEF.

" 2. TA-TON-GA, UN-ZHE, STANDING BUFFALO

" 3. WAH-GA-SA-PI, THE IRON WHIP

" 4. WAST-EH COM MA-NI FAST WALKER.

Dakota. Shindler, photog., Washington, 1868.

95
WAR EAGLE.OU MA-TA A-BI TU-TA,

An O-ga-la-la Chief.

Dakota. Shindler, photog., AYashington, 1868.
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96
COL. LEWIS DOWNING.

Plead Chief of the Cherokees.

Cherokee Nation. Shindler, photog., Washington, 1868.

97
CAPT. SCRAPER.

A Cherokee Delegate.O
Cherokee Nation. Shindler. photog.. Washington, 1808.

98
J. BORUM DAVIS.

A Cherokee Delegate.

Cherokee Nation. Shindler, photog., Washington, 18G8.

99
SAMUEL SMITH.

A Cherokee Delegate.

Cherokee Nation. Shindler, photog., Washington, 1868.

COL. ADAIR.
A Cherokee Delegate.

Cherokee Nation. Shindler, photog., Washington, 1868.

101
H. C. REESE.

A Cherokee Delegate.

Cherokee Nation. Shindler, photog., Washington, 1868.

102
FAUNCEWAY BATTICE.

A Choctaw Delegate.

Choctaw Nation. Shindler, photog., Washington, 1868.

103
WAR DANCE OP THE YANKTON SIOUX.

Dakota. Shindler, photog., Washington, 1867.
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104
GROUP OF FOUR UTAH INDIANS. See Nos. 84, 85, 8G, 87.

Colorado. Skindler, photog., Washington, 1868.

S. W. PERRYMAN.
105

A Creek Delegate.

G. W. STIDHAM.
106

A Creek Delegate.

107
AMBROSIO ABEITA,* EX-GOVERNOR OF ISLETA.

Pueblo Indian.

Jew Mexico. Shindler, photog., Washington, 1868.

1©8
ALEJANDRO PADILLA, GOVERNOR OF ISLETA.

Pueblo Indian.

Hfew Mexico. Shindler, photog., Washington, 1868.

109
PAH DO KAH-GAK-LE.

A Kaw or Kansas Indian.

Kansas. A. Gardner, photog., Washington, 1867.

KAK-HE-GAH-SHA.

Kansas.

NOPA-WY.

Kansas.

2 DO

Kaw Indian.

A. Gardner, photog., Washington, 1867.

Ill

Kaw Indian.

A. Gardner, photog., Washington, 1867.

* Abeita is seventy-eight years of age, and very wealthy. During the rebellion

he loaned to the government officials in New Mexico one hundred thousand dol-

lars in gold and silver to pay our troops stationed there.

2



AH LE-GA-WAH.

Kansas.

ISH TA-LA-SEA.

Kansas.

WA-TEIN-GAH.

Kansas.

18

112

Kaw Indian.

A. Gardner, pbotog., Washington, 1867.

113

Kaw Indian.

A Gardner, pbotog., Washington, 18G7.

114

Kaw Indian.

A. Gardner, photog., Washington, 18G7.

115

KAH-DE-GAH-WAH-TE-AN-GAH HO.

Kaw Indian.

Kansas. A. Gardner, photog., Washington, 18G7.

WA-KA-TE,
116

A Santee Chief.

THE SHOOTER.

A. Gardner, photog., 18G7.

117

MA-TOKTINANG-MA NI, THE BEAR THAT LIES DOWN.

A Yankton Sioux Brave.

Dakota. A. Gardner, photog., Washington, 18G7.

IIS
WAN-MDI-SA-PA, BLACK EAGLE.

A Yankton Sioux Brave.

Dakota. A. Gardner, photog., Washington, 18G7.

KEOKUK.
119

Head Chief of the Sacs.

A. Gardner, photog., Washington, 18G7
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120
MA-ZA-O-YA-TI, IRON NATION.

Head Chief of the Brule Sioux.

£>:aSiota. A. Gardner, photog., Washington, 1867.

121
[Name lost.]

A. Gardner, photog , Washington, 18G7.

122
PTE-WA-KAN-NAGI, MEDICINE COW.

A Yankton Sioux Chief.

A. Gardner, photog., Washington, 1867.

SE-TAN SI-TAN, YELLOW HAWK.
A Sans Arc Chief.

Upper Missouri. A. Gardner, photog., Washington, 1867.

124
WA-BA-SHA, RED ENSIGN.

Head Chief of the Santee Sioux.

A. Gardner, photog., Washington, 1867.

123
MA ZA-O-YA-TI, IRON NATION.

Head Chief of the Brule Sioux.

A. Gardner, photog., Washington, 1867.

126
MA-VA-TA-NA HANS-KA, LONG MANDAN.

Head Chief of the Kettle Sioux.

Dakota.. A. Gardner, photog., Washington, 1867.

127
WA-JIN-KA and SI-HA-HAN-SKA, THE BIRD, and LONG FOOT.

Yankton Sioux Brave.

Dakota. A. Gardner, photog., Washington, 1867.
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128
WA-JIN-KA, THE BIRD.

Yankton Sioux Brave.

BJaliOtn. A. Gardner, photog., Washington, 1867.

129
SI-HA-HAN-SKA, LONG FOOT.

Yankton Sioux Brave.

UaliOta. A. Gardner, photog., Washington, 1867.

130
SI-HA-HAN-SKA, LONG FOOT.

Yankton Sioux Brave.

E&sliOta. A. Gardner, photog., Washington, 1867.

131
HAL-AL-HO-SOTE, LAWYER.

Head Chief of the Nez-Percez.

Sd«allO. Shindler, photog., Washington, 1863.

132
KOL-KOL-SHU-A-TASH, JASON.

Chief of the Nez-Percez.

IdalJO. Shindler, photog., Washington, 1868.

TA-MO-SON, TIMOTHY.

Chief of the Nez-Percez.

IdaElO Shindler, photog., Washington, 1868.

131a
SAMPSON FOLSOM.

A Choctaw Delegate.

Shindler, photog., Washington, 1868.

132a
PI-SING, GAME.

A Kaw Indian.

Siansas. Shindler, photog., Washington, 186S.



PI-SING,

Kansas.

New Mexico*

New Mexico.

New Mexico.

New Mexico.

Kansas.

21

133a

GAME.

A Kaw Indian.

Shindler, photog., Washington, 18G8.

134

A Navajo Chief.

Copied by Shindler, Washington, 1868.

135

A Navajo Boy.

Copied by Shindler, Washington, 1S68.

S3C5

Two Navajo Boys.

Copied by Shindler, Washington, 1868.

13?

A Navajo Chief.

Copied by Shindler, Washington, 1868.

138

A Sioux Indian.

Copied by Shindler, Washington, 1868.

139
FO-NE-NO-PA-SHE, JOSEF.

Chief of the Big Hill Band, Osage Tribe.

Kansas. Copied by Shindler, Washington, 1868

WO-HA.AR-BAR.

Kansas.

140

An Osage Brave.

Copied by Shindler, Washington, 1868.
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141

An Osage Chief.

Kansas.

NO-PA-WAL-LA.

Copied by Shindler, Washington, 1S68.

Kansas.

Kansas.

Kansas.

Kansas.

Kansas.

Kansas.

Kansas.

142

An Osage Brave.

Copied by Shindler, Washington, 1868.

143

A Group of Osages.

Copied by Shindler, Washington, 1S68.

144

A Choctaw Squaw.

Copied by Shindler, Washington, 1868.

145

A Creek Indian.

Copied by Shindler, Washington, 1868.

146

A Choctaw Indian.

Copied by Shindler, Washington, 1868.

147

A Choctaw Indian.

Copied by Shindler, Washington, 1868.

148

Two Choctaw Indians.

Copied by Shindler, Washington, 1S68.



Texas.

Texas.

Kansas.

Kansas

Kansas.
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149

A Camanche Chief.

Copied by Sliindler, Washington, 1868.

ISO

A Camanche Girl.

Copied by Sliindler, Washington, 1868.

151

Two Choctaw Girls.

Copied by Sliindler, Washington, 1868.

152

A Chickasaw Indian.

Copied by Sliindler, Washington, 1868.

153

An Osage Chief.

Copied by Shindler, Washington, 1868.

154

Four Arrapahoe Chiefs.

Copied by Sliindler, Washington, 1868.

Kansas.

KO-SHE-SE-GLO.

155

A Choctaw Indian.

Copied by Shindler, Washington, 1868.

Kansas.

Kansas.

156

An Osage Brave.

Copied by Shindler, Washington, 1S68.

15?

An Osage Brave.

Copied by Shindler, Washington, 1868.
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KEO-KUK, Senior, WATCHFUL FOX.

Head Chief of the Sacs and Foxes.

Kansas. Copied by Shindler, Washington, 18GS.

159

KEO-KUK, Junior, WATCHFUL FOX.

Ilead Chief of the Foxes.

Kansas. Shindler, pbotog., Washington, 1SG8.

160

KEO-KUK, Son of Keo-kuk, Jr., age 14 years.

Kansas. Shindler, photog., Washington, 1SG3.

161
TA-TOW-OU-DO-SA, PRAIRIE CHICKEN.

A Pawnee Brave. Height 5 ft. 11 in.; aged 28 years.

Omaha. Copied by Shindler, Washington, 1868.

162

A Pawnee Squaw. Wife of Ta-tow-ou-do-sa. Height 5 ft,

7 in. ; age 25 years.

Copied by Shindler, Washington, 1868.Omaha.

Omaha.

Omaha.

163

A Pawnee Squaw.

Copied by Shindler, Washington, 1S6S.

164

A Pawnee Brave.

Copied by Shindler, Washington, 1S68.

165

Two Pawnee Scouts in Government service.

Omaha. Copied by Shindler, Washington, 1S6S.
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166

Moqui Delegation to Brigham Young, 1863.

1'ta.Ji. Copied by Shindler, Washington, 18G8.

167

A Montank Indian.

Copied by Shindler, Washington, 1SG8.

16S

A Montank Indian.

Copied by Shindler, Washington, 1S68.

169

Loretta Indians. The Francois Family, three generations.

Copied by Shindler, Washington, 1868.

17©

Group of seven Indians presented to the Smithsonian Institution by Maj. Ilenry

Franklin, U S. Indian Agent, through Dr. E. Palmer.

KEECHIE INDIAN.
A-WAR-HS. A Pawnee.
BLACK BEAVER. A Delaware Chief.

LONGHORN.
AS-SA-DA-WA. Chief of the Witchitas.

KNE-WA-KA-SETS. A Keechie Chief.

POSSUM.
Copied by Shindler, Washington, 18GS.

171

Camp of Arrapahoes.

Copied by Shindler, Washington, 18G8.

172

KEO-KUK, Junior, WATCHFUL FOX.

Head Chief of the Foxes.

Kansas. Shindler, photog., Washington, 1868.

42
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173

KEO-KUK AND HIS SON CHARLES.

Kansas. Shindler, photog., Washington, 1SG8.

174

DEAD INDIAN.KWA-KWA-OUP-PE-KWA.
A Fox Chief.

Kansas. Shindler, photog., Washington, 18tJ8.

MAN-A-TO-WAH,

Kansas.

O-TA-DAN,

Minnesota.

175
MANY SCALPS.

A Fox Chief.

Shindler, photog., Washington, 186S.

17«
PLENTY.

Copied by Shindler, Washington, 1868.

Taken prisoner by the military expedition under command of Brig.

Gen. Sibley, 1863.

Minnesota.

177

Sioux Dandy.

Copied by Shindler, Washington, 1S6S.

178
PA-HA-U-ZA TAN-KA, THE GREAT SCALP TAKER.

A Sioux.

Minnesota. Copied by Shindler, Washington, 1S68.

The sixteen feathers in headdress indicate the number of scalps taken.

179

WA-KAN-O-THAN-THAN,

Minnesota.

MEDICINE BOTTLK

Copied by Shindler, Washington, 1868.

Executed at Fort Snelling, Nov. 11,1863, for participating in the mas-

sacre of 1862.
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ISO
BIG-RIB.

A Sioux Chief. The second in rank to Red Cloud.

Minnesota. Copied by Shindler, Washington, 1S68.

1S1
OLD BETS.

A Sioux Squaw.

Minnesota.. Copied by Shindler, Washington, 1868.

Who will be long remembered with gratitude by many of the captives

for her kindness to them while amongst the Sioux, 1862.

182

A Drawing made by a Caraanche Indian.

Copied by Shindler, Washington, 1S69.

183

A Drawing made by a Camanche Indian.

Copied by Shindler, Washington, 1869.

184

A Drawing made by a Kiowa Indian.

Copied by Shindler, Washington, 1869.

185

A drawing made by a native Winnebago,
Representing the battle at White Hill between Gen. Sully and the Sioux.

Copied by Shindler, Washington, 1869.

186
KET-SAP, a Clallam Man.

SOUSCITSA. his Wife,
J Chemakum Females .

WILTOH, his Sister, )

Porit Townsend, W. T., I860.
Copied by Shindler, Washington, 1869.

1ST
WAW-FAW-KO-LAS-KA, BIG BEAR.

A Chief of the Sacs and Foxes.

Missouri. Shindler, photog., Washington, 1869.
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188

WO-A-PA-NA-MA, or Mo-less, WHITE FISH.

Head Chief of the Sacs and Foxes.

Missouri. Shindler, photog.. Washington, 1SG9.

1S9

KO-SHI-WAY, THE SEA.

A Chief of the Sacs and Foxes.

Missouri. Shindler, photog., Washington, 1SG9.

SAC-A-PEE, SHELL FI^H.

A Chief of the Sacs and Foxes.

Missouri. Shindler, photog., Washington, 1SG9.

£93

WO-A-PA-NA-KA-NAKA, BEAR EATING ACORNS UP A TREE.

(Or George Gomez, U. S. Interpreter.)

Sacs and Fox.

Missouri. Shindler, photog., Washington, 18G9.

192

A Group of three Sac and Fox Chiefs.

Missouri. Shindler, photog., Washington, 1SG9.

193
NA-GA-WASH, BRITISH.

Head Chief of the Iowas.

Missouri. Shindler, photog., Washington, 1SG9.

194
MA-HE, KNIFE.

An Iowa Chief.

Missouri. Shindler, photog., Washington, ISG9.
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195
TAR-A-KU,

Missouri.

TO-HIT,

Missouri.

KI-HE-KA-IN-GA,

Missouri.

DEER HAM.

An Iowa Chief.

Shiudler, pliotog., Washington, 1869.

19G
BRIAR.

An Iowa Chief.

Shiudler, pliotog., Washington, 1869.

197
LITTLE CHIEF.

An Iowa Chief.

Sliindler, pliotog., Washington, 1869.

198
KRA-TEN-TA-WAY, BLACK HAWK.

An Iowa Chief.

Missouri. Shindler, photog., Washington, 1869.

199
BIG BRAVE.PA-HATCH, or Elisha Doreau, U. S. Interpreter,

An Iowa Brave.

Missouri. Shindler, photog., Washington, 1869.

200

Group of Iowas, Agents and Interpreters.

Missouri. Shindler, photog., Washington, 1S69.

CHTJN-EH-HQE,

Nebraska.

201
MEDICINE HORSE.

An Othoe Chief.

Shindler, photog., Washington, 1869.

TSHE-OANG-EH-KI-HI, BUFFALO CHIEF.

An Othoe Chief.

Nebraska. Shindler, photog., Washington, 1869.
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2©3
B. BARNABI, U. S. Indian Interpreter.

A Half Breed.

Nebraska. Shindler, pliotog., Washington, 18C9.

204
DA-NU-WA-IN-GA, LITTLE PIPE.

A Young Othoe Chief.

Nebraska. Shindler, photog., Washington, 1S69.

205
WA-IN-GA, PIPE STEM.

A Young Othoe Chief.

Nebraska. Shindler, photog., Washington, 1SG9.

206
OC-TA-HA-SASH-HA-ZO, SAND.

A Creek Indian.

Arkansas River. Shindler, photog., Washington, 1SG9.

207
GA-TON-ZHI, LITTLE TIGER.

A Creek Indian.

Arkansas River. Shindler, photog., Washington, 18G9.

208
KE-TA-SA-KA-NES, or David Zibeo, HOMONI.

A Miami Delegate.

Shindler, photog., Washington, 1S69.

2o;>
LUM-KI-KOM-MOA, THE RISING OBJECT.

A Miami Chief.

Kansas. Shindler, photog., Washington, 18G9.

210
A-TSHE-QOUG-GYA, or J. B. Roubidoux, TURTLE.

A Miami Chief.

Kansas. Shindler, photog., Washington, 1SG9.
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211
MI-TO-SAN-YA, or Thomas Miller, INDIAN.

A Miami Delegate.

Kansas. ShindLer, photog., Washington, 1SG9.

212
A-WOA-SA-PI, or Joe Dick, RISING SUN.

A Miami Delegate.

Kansas. Shindler, photog., Washington, 1S69.

213
WOA-PE-MAN-GOA, or Tbomas Eichardville, WHITE LOON.

A Miami Delegate.

Kansas. Shindler, photog., Washington, 1869.

214
A-SHE-SHEP-PI-SAN, or W. Quinn, LITTLE DUCK.

A Miami Delegate.

Kansas. Shindler, photog., Washington, 1869.

215

A Group of the Miami Delegation.

Kansas. Shindler, photog., Washington, 1869.

216
WA-WA-SI-SI-MO, or Graham Rodgers.

Head Chief of the Shawnees.

Kansas. Shindler, photog., Washington, 1S69.

217
H. F. A. RODGERS.

Counsellor of the Shawnees.

Kansas. Shindler, photog., Washington, 1869.

218
CHARLES DUCKER.

Second Chief of the Shawnees.

Kansas. Shindler, photog., Washington. 1869.
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219

CHE-PO-SWA, or Henry Clay, LIGHTNING.

An Ottawa Counsellor.

Kansas. Shindler, photog., Washington, 18G9.

220
PARTEE, or John Wilson.

Chief of the Ottawas.

Kansas. Shindler, pliotog., Washington, 1869.

221

SHA-PON-DA, or James Wind, PASSING THROUGH.

Judge of the Ottawas.

Kansas. Shindler, photog., Washington, 18G9.

222
NAW-SWA-KE-SHICK, or William Hurr, HALF-DAI".

United States Interpreter.

Kansas. Shindler, photog., Washington, 1SG9.

223
B. L. LE FLORE.

Ex Governor of the Choctaw Nation.

Half-breed—Father French ; Mother a Choctaw.

Kansas. Shindler, photog., Washington, 1869.

224
PETER FOLSON.

Ex District Chief of the Choctaw Nation.

Father White ; Mother a Choctaw.

Kansas. Shindler, photog., Washington, 1869.

225
SAMUEL GARLAND.

Ex Principal Chief of the Choctaws.
Father Irish ; Mother a Choctaw.

Kansas. Shindler, photog., Washington, 1869.
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226
ALLEN WRIGHT.

Present Principal Chief of the Choctaw Nation.

Kansas. Shindler, pliotog ,
Washington, 18G9.

Kansas.

22?
J. D. JAMES.

A Chickasaw Delegate.

Shindler, photog., Washington, 1SG9.

228
KE-O-KUK, WATCHFUL FOX.

A Sac and Fox Brave.

Kansas. Copied by Shindler, Washington, 18G9.

BUM-BE-SUN.

Kansas.

MA-HEE,

Missouri.

229

A Sac and Fox.

Copied by Shindler, Washington, 1S69.

230
KNIFE.

An Iowa Brave.

Copied by Shindler, Washington, 1869.

Kansas.

NO-HE-IN-GA.

Missouri.

OP-PO-NOOS,

Kansas.
3

231
LONGHORN.

A Sac and Fox Chief.

Copied by Shindler, Washington, 1869.

232

An Iowa Chief.

Copied by Shindler, Washington, 1S69.

**33
CHILDREN CHIEF.

A Sac and Fox Chief.

Copied by Shindler, Washington, 1869



NO-HE-INGA

Missouri.

KO-HE-INGA.

Missouri.
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234

An Iowa Chief.

Copied by Shiudler, Washington, 1869.

235

An Iowa Chief.

Copied by Shindler, "Washington, 1869.

236

Sioux Indians disposing of their Dead.

Copied by Shindler, Washington, 1869.

237

An Indian looking down from a Rock.

Copied by Shindler, Washington, 1S69.

WASH,

Kansas.

GOOE.

Missouri.

23S

A Sioux Indian.

Copied by Shiudler, Washington, 1869.

239
FRIDAY.

A Chief of the Arrapahoes.

Copied hy Shindler, Washington, 1869.

S840

LITTLE BEAR.

A Chief of the Kansas Tribe.

Copied by Shindler, Washington, 1869.

241

A Sioux Chief.

Copied by Shindler, Washington, 1869.
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242
RED PLUME.

A Chief of the Black Feet Indians.

Montana. Copied by Shindler, Washington, 1869.

243
HIGH TOES.

A Chief of the Cheyennes.

Colorado. Copied by Shindler, Washington, 1869.

244
BLACK ELK.

Head Chief of the Othoes.

Missouri. Copied by Shindler, Washington, 1869.

245
GREAT BEAR.

A Chief of the Delawares.

Copied by Shindler, Washington, 1869.

246

A Chippewa Wedding.

Copied by Shindler, Washington, 1869.

247
PO-GO-NE-KE-SHICK, HOLE IN THE DAY.

A Celebrated Chippewa Chief.

Minnesota. Copied by Shindler, Washington, 1869.

Assassinated May, 1SGS, at Crow Wing, Minnesota, by three Beech Lake Indians.

24S
KISH-KA-NA-KUT, STUMP.

Chief of the Mille Lac Chippewas.

Minnesota. Copied by Shindler, Washington, 1869.

249
MIS-KO-FE-NEN-SHE, RED BIRD.

Chief of the Lake Winnipeg Band of Chippewas.

Minnesota. Copied by Shindler, Washington, 1869.
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250
AH-HA-SHA-WE-KE-SHIK, CROSSING SKY.

Chief of the Babbit Lake Chippewas.

Minnesota. Copied by Shindler, Washington, 1869.

251
HAW-WB-KE-SHIK, NOONDAY.

A Chippewa Chief.

Copied by Shindler, Washington, 18G9.

252
NAH-GUN-EH-GAW-BOW, STANDING FORWARD.

A Chief of the Babbit Lake Chippewas.

Minnesota. Copied by Shindler, Washington, 18G9.

253

Two Shoshonee, or Snake Indians.

I'tall. Copied by Shindler, Washington, 1869.

254
CHARLEY.

A Snake Indian.

Utah. Copied by Shindler, Washington, 1SG9.

WASH-A-KEE.

Principal Chief of the Shoshonees.

Utah. Copied by Shindler, Washington, 18G9.

256

Two Shoshonees.

Utall. Copied by Shindler, Washington, 1SG9.

257

Two Shoshonees.

Utah. Copied by Shindler, Washington, 18G9.
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358

A Sioux Chief.

Omaha. Copied by Shindler, Washington, 1S69,

259
TALL TREE.

Skull of a Tonkaway Indian.

Indian Territory. Shindler, photog., Washington, 1869.

This was a noted medicine man, ami was feared to so great an extent that the

tribe accused him of being a witch, and one night a party shot him in his lodge.

260

A Skull of a Tonkaway Chief.

Indian Territory. Shindler, photog., Washington, 1869.

Killed in battle, 1861, near old Fort Cobb. These Indians were formerly can-

nibals, eating their prisoners and their own dead.

261
BLACK BEAVER.

A Noted Delaware.

Copied by Shindler, Washington, 1S69.

Was Captain of a company of Delawares, and served during the Mexican war
;

was one of Audubon's hunters
;
guided Gen. Marcy over the plains, during his

explorations ; and conducted the army out of the Indian country at the com-

mencement of the war.

262
ASSADAWA.

Chief of the \Vitchitas.

Copied by Shindler, Washington, 1869.

263

Indian Drawing, with Explanation.

Copied by Shindler, Washington, 1869.
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I tali.

Utah.

Utah.

Utah.
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264

A Family of Snake Indians.

Copied by Shindler, Washington, 1869.

265
VENUS AND ADONIS.

Shoshonees.

Copied by Shindler, Washington, 1869.

266

Snake Indians on Horseback.

Copied by Shiudler, Washington, 1809.

26"?

A Group of Snake Indians.

Copied by Shindler, Washington, 1869.

268

Two Shoskonee Chiefs.

Copied by Shindler, Washington, 1869.

Utah.

Utah.

Utah.

Utah.

269

A Group of four Shoshonees.

Man, half breed ; mother, white ; father, Shoshonee.

Copied by Shindler, Washington, 1869.

2T0

A Group of Ute Indians.

Copied by Shindler, Washington, 1S69.

2-51

A Group of Utes on horseback.

Copied by Shindler, Washington, 1869.

2 "5 2

Four Ute Squaws.

Copied by Shiudler, Washirgton, 1869.
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273

Utah.

Utah.

Utah.

Three Graces of the Gosh-Ute Tribe.

Copied by Shindler, Washington, 18G9.

274

A Group of three Pah-Utes.

Copied by Shindler, Washington, 1869.

275

Little Soldier and his Squaw; Pah-Utes.

Copied by Shindler, Washington, 1869.

Utah.

Utah.

Utah.

Utah.

KANOSH.

LITTLE SOLDIER.
276

A Pah-TJte.

Copied by Shindler, Washington, 1869.

277

Little Soldier's Squaw.

Copied by Shindler, Washington, 1869.

278

A Group of Bannak Indians.

Copied by Shindler, Washington, 1869.

279

A Bannak Brave.

Copied by Shindler, Washington, 1869.

2SO

Chief of the Parawan Indians.

Copied by Shindler, Washington, 1S69.

Utah.

2S1

A Parowan Chief.

Copied by Shindler, Washington, 1869.
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2$°2

ANNIE STIDHAM, Daughter of G. Stidham.

A Creek. Aged 18 years.

Kansas. Shindler, photog., Washington, 1869.

2§3
GEORGE STIDHAM, Son of G. W. Stidham.

Delegate of the Creek Nation.

Born March 17, 1859. Mother white.

liausas. Shindler, photog., Washington, 1869.

284
SHA-VA-NOH.

A War Chief of the Tabaguache Tribe of Utes.

Colorado. Copied by Shindler, Washington, 1869.

285

SHA-VA-NOH.

A War Chief of the Tabaguache Tribe of Utes.

Colorado. Copied by Shindler, Washington, 1869.

2*6
WOLF.

Colorado.

A Ute Warrior.

Copied by Shindler, Washington, 1869.

28?
AN-THRO.

Chief of the United Band of Utes.

Colorado. Copied by Shindler, Washington, 1869.

CHU.

Colorado.

288

A Ute Brave.

Co|>ied by Shindler, Washington, 1869.



SAP-PIX AND SON.

Colorado.

LA-GA-CHA-WICH.

Colorado.

41

289

Ute Warriors.

Copied by Shindler, Washington, 1S69.

Colorado.

Utah.

Utah.

Utah.

Utah.

29©

A Ute Chief.

Copied by Shindler, Washington, 1869.

291
RAINBOW.

A Ute Chief.

Copied by Shindler, Washington, 1869.

292

A Group of three Pah-Utes.

Copied by Shindler, Washington, 1869.

293

A Group of four Pah-Utes.

Copied by Shindler, Washington, 1869.

294

A Group of three Pah-Utes.

Copied by Shindler, Washington, 1869.

295

A Group of two Pah-Utes.

Copied by Shindler, Washington, 1869.

296

A Pah-Ute Chief.

Copied by Shindler, Washington, 1869.

43
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A Group of three Pah-Utes.

HJtall. Copied by Shiudler, Washington, 1869.

29S

A Pah-Ute Chief.

i'Ulls. Copied by Shiudler, Washington, 1S69.

A Pah-Ute Chief.

I tall. Copied by Shindler, Washington, 1869.

3<I>0

TSHE-TONWA-KU WA-MA-NI, THE HAWK THAT HUNTS
WALKING. Also called LITTLE CROW.

A Chief of the Mdewakanton Sioux, and Leader of the

Massacre iu Minnesota, 1862. Killed.

Copied by Shindler, Washington, 1869.

301
WO-WI-NA-PE, ONE WHO COMES IN SIGHT.

Little Crow's Son.

IBaiicii'Mnta. Copied by Shindler, Washington, 1869.

Taken prisoner by the military expedition under command of Brig. -Gen.

Sibley, 1863.
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ADVERTISEMENT.

The present catalogue is intended to embrace all the articles

published by the Smithsonian Institution since its organization in

1846 to the first of July, 187*7, a period of more than thirty years.

For the first few years nothing was issued but pamphlets explana-

tory of the plan of the Institution, and brief annual reports of the

proceedings of the Regents, and it was not until after 1849 that

the following regular series were established, viz :

—

1st. A quarto series entitled " Smithsonian Contributions to

Knowledge," 'issued in volumes, each generally embracing several

articles.

2d. An octavo series, entitled " Smithsonian Miscellaneous Col-

lections,
1
' also issued in volumes, each embracing one or more sepa-

rate articles.

3d. Another octavo series, consisting of the Annual Reports of

the Institution to Congress, called " Smithsonian Reports,'- and

printed at the expense of the government.

The Smithsonian Contributions to Knowledge include memoirs

embracing the records of extended original investigations and re-

searches resulting in what are believed to be new truths, and con-

stituting positive additions to the sum of human knowledge, to the

production of which the Institution has in some way rendered

assistance.

The series of Smithsonian Miscellaneous Collections is designed to

contain reports on the present state of our knowledge of particular

branches of science; instructions for collecting and digesting facts

and materials for research ; lists and synopses of species of the

organic and inorganic world : museum catalogues ; reports of ex-

plorations ; aids to bibliographical investigations, etc., generally

prepared at the express request of the Institution, and at its ex-

pense. The position of a work in one or the other of these two

series will sometimes depend upon whether the required illustra-

(iii)
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tions can be presented more conveniently in the quarto or the

octavo form.

The Annual Reports are presented to Congress, and printed at

its expense, copies being given to the Institution for distribution.

They consist of the reports of the Secretary to the Board of Regents

of the operations and condition of the Institution; the reports of

committees of the Board ; reports of lectures ; extracts from corre-

spondence ; original or translated articles relating to the history

and progress of science, etc. Over the typography and general

mechanical execution, as well as the number of copies of the

Smithsonian Annual Reports, the Institution has no control.

In the first experiments of the Smithsonian system of publication,

the proper magnitude of the editions necessary to meet the imme-

diate and future demand could not be accurately ascertained. The

number of copies of the Contributions then fixed upon, has since

been found inadequate, although it was larger than that usually

issued by other institutions. The edition has, therefore, been

augmented, until at the present time 1000 copies of each article are

set aside to be combined into volumes, and an extra number, vary-

ing with the probable demand, from 500 to 1500, struck off for sepa-

rate distribution, and for sale.

Each article is complete in itself, with separate paging, title, and

index, and without any necessary relationship to others combined

with it in the same volume.

Of the first volumes of Smithsonian Contributions, the edition,

for reasons already explained, was less than of the succeeding ones,

so that complete sets cannot now be furnished. A considerable

number of the earlier articles in octavo were out of print before

the commencement of the series of " Miscellaneous Collections," and

consequently are not included in them.

The regular series of volumes of Smithsonian Annual Reports

begins with that for 1853, those for previous years being pamphlets

now out of print. The essential portion of their contents is, how-

ever, given in the volume for 1853, so as to present a complete

summary of the history of the operations of the Institution from its

commencement.

The rules governing the distribution of the Smithsonian publica-

tions arc appended. To enable institutions not coming within their

provisos, as well as individuals, to procure copies of such as may

be desired, a small number is set aside, and sold by the Institution,

or its agents, at the prices affixed, which are intended merely to

cover the actual cost of their publication. They may be obtained



RULES FOR DISTRIBUTION.

either directly from the Institution or of its agents, Dodd, Mead, &
Co., New York; B. Westermann & Co., New York; American

Naturalist Agency, Salem, Mass. ; Wm. Wesley, 28 Essex Street,

Strand, London.

Works not priced in the following list are to be considered as out

of print, and not to be supplied.

JOSEPH HENRY,
Secretary S. I.

Smithsonian Institution,

Washington, July, 1877.

RULES FOR DISTRIBUTION.

TO INSTITUTIONS.

The publications of the Smithsonian Institution are furnished :

—

1st. To Learned Societies of the first class, which present com-

plete series of their publications to the Institution.

2d. To Libraries of the first class, which give in exchange their

catalogues and other publications ; or an equivalent, from their

duplicate volumes.

3d. To Colleges of the first class, which furnish catalogues of their

libraries and of their students, and all other publications relative to

their organization and history.

4tb. To Public Libraries containing 15,000 volumes.

5th. To Public Libraries containing less than 15,000 volumes,

where a large district would be otherwise unsupplied.

Gth. Institutions devoted exclusively to the promotion of particular

branches of knowledge may receive such Smithsonian publications

as relate to their respective objects.

TO INDIVIDUALS.

The distribution to individuals, of the publications of the Insti-

tution, is restricted :—

•

1st. To those who are engaged in original research in the branch

of science to which the book asked for pertains, or to whom it is

necessary in the business of instruction.

2d. To donors to the Museum or Library of the Institution.
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S. C. xix,

S. C. xix,

s. c.

M. C x,

Svo.

M. C. x,

S. C. xviii,

M. C. xi,

S. C. xix,

Svo.

M. C. x,

M. C. x,

M. C. xn,

M. C.

M. C. xn,

M. C. xi,

M. C.

s. c.

250

226

74

272

63

191

21

1*71

1S7I

1871

1872

1872

1872

1-72

1S72

1S71

1872

643 1S72

1S72

1S7238

473

913

446

490

430

272

3S1

181

187

1873

1873

1873

1875

1S73

1873

1870

free

free

free

1.00

2.00

2.00

7.50

.25

1.00

fr:e

12.00

.25

2.00

5.00

1.00

2.00

2.00

1.00

2.00
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No. Author.

2S8 |ciarke, F. W.

289 Jciarke, F. W,

2«J0

291 Brown-Sequard,

292 Cope, E. D.

293 Kidder, J. L.,

I Coues, E.

Title.

294



SYSTEMATIC LIST OF TITLES OF SMITHSONIAN PUBLICATIONS.

(The figures and letters iu parentheses refer to the number of the publication

in the preceding list.)

SMITHSONIAN CONTRIBUTIONS.

Smithsonian Contributions to Knowledge. Yol. I.

1348. 4to. 346 pages, 48 plates, and 207 wood-cuts. (2.)

CONTENTS.

Sqdiek and Davis, Ancient Monuments, Mississippi Valley. (1.)

Smithsonian Contributions to Knowledge. Yol. II.

1851. 4to. 464 pages, 24 plates, and 72 wood-cuts. (26.)

contents.

Walker, Researches Relative to Neptune. (3.)

Lieber, Vocal Sounds of Laura Bridgemau. (12.)

Bailey, Microscopical Soundings off Atlantic Coast. (20.)

Ellet, Physical Geography Mississippi Valley. (13.)

GibbeS, Mosasaurus and Allied Genera. (14.)

Agassiz, Classification of Insects from Embryological Data. (16-)

Hake, Explosiveness of Nitre. (17.)

Bailey, Microscopical Observations in S. Carolina, Georgia, and Florida. (23.)

Squier, Aboriginal Monuments of State of New York. (15.)

Walker, Ephemeris of Neptune for 184S. (4.)

Walker, Ephemeris of Neptune for 1850. (6.)

Walker, Ephemeris of Neptune for 1851. (7.)

Dowxes, Occultations visible in the United States in 1S51. (!!•)

Smithsonian Contributions to Knowledge. Yol. III.

1852. 4to. 564 pages, and 35 plates. (38.)

contents.

Locke, Terrestrial Magnetism. (35.)

Secchi, Electrical Rheometry. (36.)

Girard, Monograph of the Cottoids. (30.)

Harvey, Marine Algae of North America. Parti.—Melanospermeae. (32.)

Gray, Plantar Wrightianae Texano-Neo-Mexicanae. Part I. (22.)

Davis, Law of Deposit of the Flood Tide. (33.)

(15)
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Whittlesey, Descriptions of Ancient Works in Ohio. (37 )

Walker, Ephemeris of the Planet Neptune for 1S52. (24.)

Dovvnes, Occultations visible in United States during 1852. (29.)

Smithsonian Contributions to Knowledge. Vol. IV.

1852. 4to. 426 pages. (39.)

contents.

Riggs, Dakota Grammar and Dictionary. (40.)

Smithsonian Contributions to Knowledge. Vol. V.

1853. 4to. 538 pages, 45 plates, and 4 wood-cuts. (55..)

CONTENTS.

Leidt, Flora and Fauna within Living Animals. (44.)

• Leidy, Extinct Species of American Ox. (-11-)

Wyman, Anatomy of the Nervous System of Ran a pipiens. (45.)

Harvey, Marine Algse of North America. Part II.—Rhodospermese. (43.)

Gray, Plantae Wrightiame. Part II. (42.)

Smithsonian Contributions to Knowledge. Vol. VI.

1854. 4to. 476 pages, 53 plates, and 8 wood-cuts. (56.)

CONTENTS.

Torrey, Plantse Fremontianse. (46.)

Torrey, Batis maritima. (60.)

Torrey, Darlingtonia Californica. (61.)

Stimpson, Marine Invertebrata of Grand Manan. (50.)

Coffin, Winds of the Northern Hemisphere. (52.)

Leidy, Ancient Fauna of Nebraska. (58.)

Downes, Occultations during the year 1853. (54.)

Smithsonian Contributions to Knowledge. Vol. VII.

1855. 4to. 252 pages, 74 plates, and 70 wood-cuts. (76.)

contents.

Chappelsmith, Tornado near New Harmony, Indiana. (59.)

Bailey, New Species and Localities of Microscopic Organisms. 0'3.)

Lapham, Antiquities of Wisconsin. (70.)

Leidy, Extinct Sloth Tribe of North America. (T_.)

Publications of Societies and Periodicals in Smithsonian Library. Part I. (73.)

Smithsonian Contributions to Knowledge. Vol. VIII.

1856. 4to. 556 pages, 9 plates, and 59 wood-cuts. (78.)

CONTENTS.

Haven, Archaeology of the United States. (71.)

Olmsted, Recent Secular Period of Aurora Borealis. (81.)
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Alvokd, Tangeucies of Circles and of Spheres. (80.)

Jones, Chemical aud Physiological Investigations relative to Vertebrata. (82.

)

Force, Auroral Phenomena iu Higher Northern Latitudes. (84.)

Publications of Societies and Periodicals in Smithsonian Library. Pt. II. (85.)

Smithsonian Contributions to Knowledge. Vol. IX.

1857. 4to. 482 pages, 22 plates, and 42 wood-cuts. (92.)

CONTENTS.

Meech, Intensity of Heat and Light of Sun upon different Latitudes. (83.)

Hitchcock, Illustrations of Surface Geology. (90-)

Mayer, Mexican History and Archaeology, and Zapotec Remains. (86.)

Gibbs and Genth, Researches on Ammonia-cobalt Bases. (88.)

Runkle, New Tables, Planetary Motion. (79.)

Ronkle, Asteroid Supplement to New Tables. (94.)

Smithsonian Contributions to Knowledge. Vol. X.

1858. 4to. 462 pages, 17 plates, and 1 wood-cut. (99.)

contents.

Harvey, Marine Algae. Part III.—Chlorospermeas. (95.)

Kane, Magnetical Observations in the Arctic Seas. (97.)

Bowen, Grammar and Dictionary of the Yoruba Language. (98 )

Smithsonian Contributions to Knowledge. Vol. XI.

1859. 4to. 506 pages, 23 plates, and 17 wood-cuts. (HI-)

CONTENTS.

Brewer, North American Oology. Parti. Raptores and Fissirostres. (89.)

Gilliss, Total Eclipse of the Sun, in Peru, September 7, 1858. (100.)

Bache, Magnetic and Meteorological Observations. Parti. (113.)

Kane, Meteorological Observations in the Arctic seas. (114.)

LeConte, Coleoptera of Kansas and Eastern New Mexico. (126.)

Sonntag, Observations on Terrestrial Magnetism in Mexico. (114.)

Loomis, On certain Storms in Europe and America, December, 1836. (127.)

Smithsonian Contributions to Knowledge. Vol. XII.

1860. 4to. 540 pages, 3 plates, and 15 wood-cuts. (H2.)

CONTENTS.

Kane, Astronomical Observations in the Arctic Seas. (129.)

Whittlesey, Fluctuations of Level in North American Lakes. (H9.)

Caswell, Meteorological Observations at Providence, R. I., 28|- years. (103.)

Smith, Meteorological Observations near Washington, Ark., 20 years. (131.)

Mitchell, Researches upon Venom of the Rattlesnake. (135.)

2
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Smithsonian Contributions to Knowledge. Vol. XIII.

lsC.i. 4to. 558 pages, 7 plates, and 68 wuud-cuts. (151.)

CONTENTS.

Kane, Tidal Observations, Arctic Seas. (130.)

McCliktock, Meteorological Observations, Arctic Seas. (1-AU.

)

Whittlesey, Ancient Mining on the shores of Lake Superior. (155.)

Bache, Discussion, Girard College Observations. Part 11. (121.)

Lai he, Discussion, Girard College Observations. Part III. (132.)

Hague, Discussion, Girard College Observations. Parts IV, V, VI. (162.)

Bache, Magnetic Survey of Pennsylvania, etc. (1GG.)

Mitchell and Morehouse, Researches upon Anatomy and Physiology

of Chelonia. (169.)

Smithsonian Contributions to Knowledge. Vol. XIV.

1865. 4to. 490 pages, 25 plates, and 142 wood-cuts. (1S4.)

CONTENTS.

Bache, Discussion, Girard College Observations. Parts VII, VIII, IX. (175.)

Bache, Discussion, Girard College Observations. Parts X, XI, XII. (186.)

Draper, Construction of Silvered Glass Telescope and its use in Celes-

tial Photography. (1<QP.)

Meek and Hayden. Palaeontology of the Upper Missouri. (172.)

Leidy, Cretaceous Reptiles of the United States. (192.)

Smithsonian Contributions to Knowledge. Vol. XV.
1867. 4to. 620 pages, 17 plates, and 43 wood-cuts. (206.)

CONTENTS.

Newcomb, Orbit of Neptune. (199.)

Whittlesey, Fresh-water Glacial Drift of Northwestern States. (197.)

Pumpelly, Geological Researches in China, Mongolia, and Japan. (202.)

Hayes, Physical Observations in the Arctic Seas. (196.)

Smithsonian Contributions to Knowledge. Vol. XVI.

1870. 4to. 498 pages, 19 plates, and 73 wood-cuts. (21 1.)

contents.

Dean, Gray Substance of the Medulla oblongata and Trapezium. (173.)

Cleaveland, Meteorological Observations, Brunswick, Maine, 53 years. (204.)

Hildreth, Meteorological Observations, Marietta, O. (120.)

Pickering, Gliddon Mummy Case. (-' 8.)

Coffin, Orbit and Phenomena of a Meteoric Fire Ball. (221.)

Gould, Transatlantic Longitude. (223.)

Swan, Indians of Cape Flattery. (220.)
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Smithsonian Contributions to Knowledge. Yol. XVII.
1871. 4to. G16 pages, 14 plates, and 5 wood-cuts. . (229.)

CONTENTS.

Morgan, Systems of Consanguinity and Affinity of the Human Family. (218.)

Smithsonian Contributions to Knowledge. Vol. XVIII.
1873. 4to. G43 pages, 8 plates, and 10 wood-cuts. (246.)

CONTENTS.

Schott, Tables of Rain and 'Snow. (222.)

Stockwell, Secular Variations of the Orbits of Planets. (232.)

Hakkness, Observations on Terrestrial Magnetism. (239.)

Fekrel, Converging Series, expressing the Ratio between the Diame-

ter and the Circumference of a Circle. (233.)

Smithsonian Contributions to Knowledge. Vol. XIX.
1874. 4to. 660 pages, 21 plates, and 5 wood-cuts. (272.)

CONTENTS.

Barnard, Problems of Rotary Motion. (240.)

Wood, Fresh-water Algae of North America. (241.)

Newcomb, Orbit of Uranus. (262.)

Smithsonian Contributions to Knowledge. Vol. XX.
1876. 4to. 794 pages, 26 plates, and 3 wood-cuts. (284.)

CONTENTS.

Coffin, The Winds of the Globe. (268.)

Smithsonian Contributions to Knowledge. Vol. XXI.
1876. 4to. 543 pages, 10 plates, and 29 wood-cuts. (285.)

CONTENTS.

Alexander, Harmonies of the Solar System. (280.)

Newcomb, Integrals of Planetary Motion. (2S1.)

Swan, Haidah Indians of Queen Charlotte's Islands, British Columbia. (267.)

Schott, Tables, Atmospberic Temperature in United States. (277.)
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MISCELLANEOUS COLLECTIONS.

Smithsonian Miscellaneous Collections. Vol. I.

1862. 8vo. 738 pages. (122.)

CONTENTS.

Directions for Meteorological Observations. (19-) (148.)
Coffin, Psychrometrical Tables. (87.)

Goyot, Meteorological and Physical Tables. (31.) (153.)

Smithsonian Miscellaneous Collections. Vol. II.

1862. 8vo. 715 pages. (123.)

CONTENTS.

Booth and Morfit, Recent Improvements in Chemical Arts. (27.)

Proceedings Board of Regents in Relation to the invention of the

Electro-magnetic Telegraph. (115.)

Stanley, Catalogue of Portraits of North American Indians. (53.)

Baied, Catalogue of North American Birds. (108.)

Baird and G-irard, Catalogue of North American Reptiles ; Serpents. (49.)

Check-list of Shells of North America. (128.)

Directions for Collecting specimens of Natural History. (34.)

Circular to Officers of Hudson's Bay Company. (137.)

Instructions for Collecting Nests and Eggs. (139.)

Circular relative to North American Grasshoppers. (163.)

Circular relative to North American Shells. (176.)

Morgan, Circular respecting Systems of Relationship. (138.)

Smithsonian Miscellaneous Collections. Vol. III.

1862. 8vo. 772 pages. (124)

CONTENTS.

Osten Sacken, Catalogue of Diptera of North America. (102.)

Morris, Catalogue of described Lepidoptera of North America. (118.)

LeConte, Classification of Coleoptera. Part I. (136.)

Catalogue of Publications of Societies in Smithsonian Library. 1858. (117.)

Smithsonian Miscellaneous Collections. Vol. IV.

1862. 8vo. 760 pages. (125.)

contents.

Hagen, Synopsis of North American Neuroptera. (134.)

Morris, Synopsis of North America Lepidoptera. (133.)
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Smithsonian Miscellaneous Collections. Vol. V.

1864. 8vo. 774 pages. (158.)

contents.

Binney, Bibliography of North American Conchology. (142.)

Catalogue of Publications of the Smithsonian Institution to June, 1862. (74.)

List of Foreign Correspondents of the Smithsonian Institution to

January, 1862. (154.)

Smithsonian Miscellaneous Collections. Vol. VI.

1867. 8vo. 888 pages, 2 plates, and 3 wood-cuts. (169.)

contents.

Loew, Monograph of Diptera. Part I. (141.)

Loew, Monograph of Diptera. Part II. (171.)

LeConte, List of Coleoptera of North America. (140.)

LeConte, New Species of North American Coleoptera. (167.)

Smithsonian Miscellaneous Collections. Vol. VII.

1867. 8vo. 878 pages, 676 wood-cuts. (191.)

contents.

Allen, Monograph of Bats of North America. (165.)

Binney, Land and Fresh-water Shells of North America. Part II. (143.)

Binney, Land and Fresh- water Shells of North America. Part III. (144.)

Stimpson, Researches upon Hydrobiinse. (201.)

Prime, Monograph of American Corbiculadse. (145.)

Conrad, Check-list of Fossils: Eocene and Oligocene. (200.)

Meek, Check-list of Fossils : Miocene. (183.)

Meek, Check-list of Fossils : Cretaceous and Jurassic. (177.)

Egleston, Catalogue of Minerals. (156.)

Gibbs, Dictionary of Chinook Jargon. (161.)

Gibbs, Instructions for Ethnological and Philological Research. (160.)

List of Works Published by the Smithsonian Institution to Jan. 1866. (203.)

Smithsonian Miscellaneous Collections. Vol. VIII.

1869. 8vo. 921 pages, 4 plates, and 551 wood-cuts. (212.)

CONTENTS.

Osten Sacken, Monograph of the Diptera of North America. Part IV. (219.)

Scudder, Catalogue of the Orthoptera of North America. (189.)

Binney and Bland, Land and Fresh-water Shells of N. A. Part I. (194.).

Baird, Arrangement of Families of Birds. (210.)

Henry, Circular to Officers of the Hudson's Bay Company. (137.)

Henry, Gibbs, and Baird, Suggestions relative to Scientific Investiga-

tion in Russian America. (207.)

Henry. Circular relative to Archseology and Ethuology. (205.)

Henry, Circular to Entomologists. (178.)
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Henry, Circular relative to Collections of Birds from Middle and South

America. (168.)

Baird, Smithsonian Museum Miscellanea. (104.)

Smitiisonian Miscellaneous Collections. Yol. IX.

1869. 8vo. 898 pages. (213.)

CONTENTS.

Binney, Bibliography of North America Conchology, Foreign Authors.

Part II. (174.)

Catalogue of Publications of Societies and of Periodicals in Smith-

sonian Library, 1866. (179.)

Smithsonian Miscellaneous Collections. Yol. X.

1873. 8vo. 913 pages, one wood-cut. (250.)

contents.

Carpenter, Mollusks of Western North America. (252.)

Gill, Arrangement of the Families of Mollusks. (227.)

Henry, Instructions for Observations of Thunder Storms. (235.)

Henry, Circular relative to Altitudes. (236.)

Henry, Directions for constructing Lightning Rods. (237.)

Henry, Queries relative to Tornadoes. (190.)

Baird, Questions relative to the Food Fishes of the United States. (234.)

Baird, Memoranda of Inquiry relative to Food Fishes. (234.)

Rhees, List of Institutions, etc., in the United States, in Correspondence

with the Smithsonian Institution. (238.)

List of Foreign Correspondents of the S. I. for 1872. (243.)

Check List of Publications of the S. I., 1872. (245.)

Smithsonian Miscellaneous Collections. Yol. XI.

1874. 8vo. 789 pages, 3 plates, and 55 wood-cuts. (273.)

contents.

Gill, Arrangement of the Families of Mammals. (230.)

Gill, Arrangement of the Families of Fishes. (247.)

Loew, Monograph of the Diptera of North America. Part III. C2:";.)

Packard, Directions for Collecting and Preserving Insects. (261.)

LeConte, New Species of North American Coleoptera. Part II. (264.)

LeConte, Classification of the Coleoptera of North America. Part II. (265.)

Smithsonian Miscellaneous Collections. Yol. XII.

1874. Svo. 767 pages, 81 wood-cuts. (271.)

contents.

Baird, Review of American Birds, Part I. (181.)

Clarke, The Constants of Nature. Part I.—Specific Gravities. (255.)

Henry, Telegraphio Announcements of Astronomical Discoveries. (263.)
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ANNUAL REPORTS.

*<*«• Yutf N°-

Annual Report Smithsonian Institution (1st) for 1846 3S (G)

" (2d) for 1847 208 (H)

» " " (3d) for 1848 64 (I)

« " " .
" (4th) for 1849 208 (21)

(5th) for 1850 326 (28)

« « " " (6th) for 1851 105 (51)

« « " " (7th) for 1852 96 (57)

" " (First of hound series.) (8th) for 1853 310 (67)

» " " " (9th) for 1S54 464 4 (75)

« « « « (10th) for 1855 438 78 (77)

(11th) for 1856 46S 70 (91)

" " » " (12th) for 1857 438 95 (107)

« " " « (13th) for 1858 450 47 (109)

« << (14th) for 1859 448 54 (110)

" " " " (15th) for 1860 44S 73 (147)

» " « " (16th) for 1861 463 25 (149)

» " " " (17th) for 1862 446 93 (150)

« " (18th) for 1863 419 56 (187)

" " '« » (19th) for 1864 450 50 (188)

« " " " (20th) for 1S65 496 137 (209)

" " " " (21st) for 1866 469 69 (214)

» " " " (22(1) for 1867 506 9 (215)

« " " (23d) for 1868 473 40 (224)*

» " " " (24th) for 1869 430 34 (228)

" " " " (25th) for 1870 494 34 (244)

" " " (26th) for 1871 473 3 (249)

" " " « (27th) for 1872 456 110 (271)

« " " " (28th) for 1873 452 33 (275)

" " " « (29th) for 1S74 416 36 (286)

" " « " (30th) for 1875 422 310 (298)

45





SYSTEMATIC INDEX

SMITHSONIAN CONTRIBUTIONS TO KNOWLEDGE AND

MISCELLANEOUS COLLECTIONS.

ANATOMY, PHYSIOLOGY, MEDICINE, AND SURGERY

Adams, subcutaneous surgery .

Brown-Sequard, have we two brains?

DaCosta, the heart .....
Dean, medulla oblongata....
Jones, chemical and physiological investigations

Keen, continued fevers ....
Leidy, flora and fauna within living animals

Mitchell, venom of rattlesnake

Mitchell and Morehouse, chelonia .

Wood, study of fever ....
Woodward, cancerous tumors .

Wyman, rana pipiens ....
AR( hitecture.

Owen, hints on public architecture .

ASTRONOMY.

Alexander, harmonies of the solar system

Annular eclipse 1854

Astronomical telegram circular

Davis, flood tide

Downes, occultations 1S48
" " 1849
" «« 1850
" " 1851
" " 1852

" 1853

Gilliss, solar eclipse, Peru

Gould, history of Neptune
" transatlantic longitude

Hayes, arctic observations

Hill, map solar eclipse

Kane, astronomical observations arctic seas

" tidal observations arctic seas .

302

291

279

173

82

300

44

135

159

282

266

45

280

6G

263

33

8

9

10

11

29

54

100

18

223

196

101

129

130

(25)
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Newcohb, integrals of planetary motion

" orbit of Neptune
" " Uranus

Rcnkle, planetary tables

" " supplement

Stcckwell. orbits of planets

Walker, researches Neptune .

" ephemeris Neptune, 1S48 .

1795-1849

" 1850 .

1S51 .

" " 1852 .

BIBLIOGRAPHY.

Binney, bibliography concbology, part I .

" " " " II

Giraijd, bibliography natural history, 1851

Jewett, catalogue system
" public libraries ....

List of publications Smithsonian Institution 74, 203, 226,

" Smithsonian exchanges, part I

" " " II .

" " " to 1858 .

Publications learned societies in library Smithsonian Iusti

Rhees, public libraries ....
BOTANY.

Gray, Plantse Wrightianse, I .

II .

Harvey, North American marine alga?, I .

II

281

199

2.2

79

94

232

3

4

5

6

7

24

245, 21

U (( << <( ]JJ

" " " " complete

Register periodical phenomena

Torrey, Batis maritima .

" Darlingtonia Californica

" Plautae Frdmontiauae .

Watson, botanical index .

Wood, fresh-water alga? .

CHEMISTRY, PHYSICS, AND TECHNOLOGY.

Booth and Morfit, chemical arts

Clarke, expansion tables ....
" specific gravity tables

" " " 1st supplement
" heat tables ....

Gibbs and Genth, ammonia-cobalt bases .

Hare, explosiveness of nitre ....
electricity. See Magnetism.

. 142

. 174

. 48

. 47

. 25

, 290, 301

. 73

. 85

. 117

tion, 1866 179

116, 23S

22

42

32

43

95

M
65, 14S

60

61

46

258

241

27

289

255

288

276

88

17
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ETHNOLOGY AND PHILOLOGY.

Bowen, Yoruba grammar and dictionary .

Circular archaeology ....
Gibbs, Chinook jargon ....

" comparative vocabulary

" ethnological instructions

Haven, American archaeology .

Jones, antiquities of Tennessee

Lapham, antiquities of Wisconsin .

Lieber, vocal sounds Laura Bridgeman .

Mayer, Mexican archaeology

Mitchell, vocabulary of jargon

Morgan, relationship circular . . . .

" systems of consanguinity .

Photographic portraits of Indians

Pickering, Gliddon mummy case

Rap, archaeological collections in Smithsonian Insti

Riggs, Dakota grammar and dictionary .

Squier aud Davis, ancient monuments, Mississippi

" aboriginal monuments, New York

Stanley, Indian portraits

Swan, Indians of Cape Flattery

" Haidah Indians ....
Whittlesey, ancient mining, Lake Superior

" ancient works, Ohio

tution

valley

205

161

170

ICO

71

259

70

12

86

68

13S

218

216

208

287

40

1

15

53

220

2G7

155

37

GENERAL NATURAL HISTORY AND ZOOLOGY.

Circular for collecting birds ....
" " " eggs ....
" " " grasshoppers
" " " shells ....
" " observations in Russian America .

" to officers of the Hudson's Bay Co.
" " entomologists ....

Directions for collecting and preserving specimens

Goode, classification of animal resources .

Leidy, flora and fauna within animals

Museum miscellanea, numbers, labels, etc.

Packard, directions for collecting insects

Register, periodical phenomena

general zoology. See General Natural History.

geology and physical geography.

Ellet, physical geography, Mississippi valley

Hayes, observations arctic seas

Hilgard, geology of lower Louisiana

Hitchcock, surface geology

Kake, observations arctic seas

. 168

. 139

. 163

. 176

. 207

. 137

. 178

34, 139, 261

. 297

. 44

. 164

. 261

65, 148

13

196

248

90

104
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Pumpelly, geology of China, Mongolia, and Japan

Whittlesey, fluctuations of lakes .

" glacial drift.....
MAGNETISM AND ELECTRICITY.

Bache, magnetic discussion, part I .

" « " part II

" " part III

" " parts IV to VI
" " parts VII to IX

" " " parts X to XII

Bache, magnetic survey of Pennsylvania

Gould, transatlantic longitude

Harkness, magnetic observations on the iron-clad Monadnock

Hayes, arctic observations

Henry, electro-magnetic telegraph .

Kane, arctic observations

Lccke, terrestrial magnetism, United States

Sontjtag, terrestrial magnetism, Mexico .

MATHEMATICS.

Alvord, tangencies of circles ....
Ferrel, converging series ....

medicine, See Anatomy, etc

meteorology.

Caswell, observations, Providence, Rhode Island

Chappelsmith, tornado ....
Circular, altitudes .....

" lightning rods ....
" thunder-storms....
" tornadoes .....

Cleaveland, observations, Brunswick, Maine

Coffin, meteoric fire-ball....
" psychrometrical tables

" winds, northern hemisphere

" winds of the globe

Directions for meteorological observations

Force, record of auroras ....
Gcyot, meteorological directions

" " and physical tables

Hayes, arctic observations

Hildreth, observations, Marietta, Ohio .

Kane, arctic observations

Loomis, storms......
McClintock, arctic observations

Meech, intensity sun's heat
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mer 62

Catalogue of diptera, Osten-

Sacken 102

Catalogue of fishes, Gill 283

Catalogue of lepidoptera, Morris 118

Catalogue of mammals, Baird 105
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LIST OF SMITHSONIAN PUBLICATIONS. 35

Circular, astronomical telegrams

263

168

178

234

163

137

237

Circular on birds

Circular to entomologists
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Coffin, winds, northern hemi-

sphere 52, 268

Coleoptera, classification, Le
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Cope, North America batrachia

292

145

69, 238

64, 154,

225, 243

30

and reptilia
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289

Exploring expedition, duplicate
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Explosiveness of nitre, Hare 17
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Fauna and flora, Leidy 44
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Fever, lecture on, Wood 282
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Fluctuations of level of lakes,

Whittlesey 119

Force, record of auroras 84
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Insects, directions for collecting,

Packard 261

Institutions, list of domestic 69,

238
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Leidy, fauna and flora 44

Leidy, fossil ox 41
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Magnetic discussion, Bache 113,
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Magnetic observations, Arctic
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Magnetic observations, Harkness 239

Magnetic observations, Mexico,

Sonntag 114
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Bache 166

Magnetic telegraph, report on 115

Magnetism, Locke 35

Makah Indians, Swan 220

Mammals, catalogue, Baird 105
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Map of solar eclipse, Hill 101
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Meech, intensity sun's heat 83
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Meteoric fire-ball, Coffin 221
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Meteorological discussion, Bache
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Meteorological observations,

1854-59 157, 182

Meteorological observations,
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Meteorological observations,
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Meteorological observations,
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Meteorological observations,
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Meteorological observations,
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Meteorological observations,
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Meteorological observations,

Smith 131

Meteorological tables, Guyot 31, 153

Meteors, November 217

Mexico, birds of, Lawrence 295
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Monograph of corbiculadce, Trime

145

Monograph of diptera, Loew,
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Monograph of wasps, De Saus-
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Girard 48
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Island, Kidder and others 293

Natural history of Hawaiian Is-
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Nebraska, ancient fauna, Leid-y 58

Nebraska, palaeontology, Meek

and Hayden 172

Neptune, ephemeris, Walker 4, 5,

6, 7, 24

Neptune, history of discovery,

Gould IS

Neptune, orbit of, Newcomb 199

Neptune, researches. Walker 3

Nereis-Boreali-Americana, Har-

vey 95, 96
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Newcomb, integrals of planetary

motion 281

Newcomb, orbit of neptune 199

Newcomb, orbit of uranus 262

New Mexico, coleoptera, Le Conte

126

New York, aboriginal monuments,

Squier 15

Nitre, explosiveness of, Hare 17

Occultations, Downes 8, 9, 10, 11,

29, 54

Officers, list of N
Ohio, ancient works, Whittlesey 37

Olmsted, aurora borealis 81

Oology, Brewer 89

Orbit of fire-ball, Coffin 221

Orbit of neptune, Newcomb 199

Orbit of uranus, Newcomb 262

Orbits of planets, Stockwell 232
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Orthoptera, catalogm, Scudder 189

Osten-Sacken, catalogue diptera 102

Osten-Sacken, monograph diptera

141, 171, 219, 256
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Ox, extinct, Leidy 41

Packard, directions, insects 261
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souri, Meek and Hayden 172

Pennsylvania, magnetic survey,

Bache 166

Periodical phenomena, directions

65, 148
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sonian institution 73, 85, 117,

170

Peru, eclipse of sun, Gilliss 100

Philology, instructions relative

to, Gibbs 160

Photographs of Indians 216

Photography, use of telescope,

Draper 180

Thysical geography, Ellet 13

Physical observations, Hayes 196

Physical observations, Kane 198

Physical observations, McClin-

tock 146

Physical tables, Guyot 31, 153

Physiological investigations,

Jones 82

Pickering, mummy case 208

Planets, orbits, Stock well 232

Planetary motion, Newcomb 281

Planetary tables, Runkle 79, 94

Planta; Fremontianse, Torrey 46

Plantse Wrightianae, Gray 22, 42

Popocatapetl, observations of,

Sonntag 114

Precipitation of rain and snow

in U. S., Schott 222

Prime, check list shells 128

Prime, monograph corbiculadse L45

Problems of rotary motion, Bar-

nard 240

Programme of organization F, J

Providence, meteorological obser-

vations, Caswell 103

Psychrometrical tables. Coffin 87

Publications in Smithsonian li-

brary 73, 85, 117, 179

Publications of Smithsonian In-

stitution, catalogue of 74, 203,

226, 245, 278, 290, 301

Pumpelly, geology of China, Japan,

and Mongolia 202

Queries relative to tornadoes 190

Rainfall in United States, Schott 222

Rana pipiens, Wyman 45

Rattlesnake, venom of, Mitchell 135

Rau, archaeological collections 287

Regents, journal of A
Regents, list of, etc. N
Register of periodical phenomena 65

Relationship circular, Morgan 138

Relationship, systems of, Morgan

218

Report of committee on organi-

zation B, L
Report on magnetic telegraph 115

Reports of Smithsonian Institu-

tion G, H, I, M,21,28, 51,57,

67, 75, 77, 91, 107, 109, 110, 147,

149, 150, 187, 188, 209, 214, 215,

224, 228, 244, 249, 271, 275, 286,

298, 299

Reptiles, catalogue of, Baird and

Girard 49

Reptiles, cretaceous, Leidy 192

Reptiles, families, Cope 292

Results of meteorological obser-

vations 157, 182

Review of North American birds,

Baird 1S1

Rhees, public libraries 116, 23S

Rheometry, electrical, Secchi 36

Riggs, Dakota grammar and dic-

tionary 40

Rotary motion, Barnard 240

Runkle, asteroid tables 94

Runkle, planetary tables 79. 94«

Russian America circular 207

Saussure. See De Saussure.

Schott, rainfall in United States 222
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Schott, temperature tables 277

Schott, redactions, meteorology,

etc. 97, 1C3, 104, 120,12;), 130,

131, 140, 196, 198, 204, 222, 277

Scudder, catalogue of orthoptera 189

Secchi, rheometry 30

Serpents, catalogue, Baird and

G i rard 49

Shell circular 17(1

Shells, bibliography, Binney 142

Shells, check list 128

Shells, exploring expedition 193

Shells, land and fresh-water,

Binney and Bland 143, 144, 194

Shells. See Mollnsca.

Sloth, extinct. Leidy 72

Smith, meteorological observa-

tions, Washington, Ark. 131

Smithsonian contributions 2, 20,

38, 39, 55, 56, 70, 78, 92, 99, 111,

112, 151, 184, 200, 211, 229, 240,

272, 284, 285

Smithsonian publications, list of

74, 203, 22;], 245, 278, 290, 301

Smithson's bequest, exposition E

Snow and rainfall tables, Schott 222

Societies, publications of, in

.Smithsonian library 73, 85,

117, 179

Solar system, harmonies of,

Alexander 280

Sonntag, magnetic observations,

Mexico 114

Soundings, examination of, Bailev
" 20

South American bird circular ISO

Southern States microscopy, Bailey

23

Specific gravity tables, Clarke 255 ;

Specific gravity tables, 1st supp.,

Clarke 288

Specific heat tables, Clarke 270

Squier, aboriginal monuments,

New York 15

. Squier and Davis, ancient monu-

ments, Mississippi valley 1, 2

Squier and Davis, correspondence

relative to memoir K

Stanley, Indian portrait gallery 53

Stimpson, check list shells 12s

Stimpson, hydrobiinse 201

Stimpson, marine invertebrata,

• Grand Manan 50

Stockwell, secular variations of

orbits 232

Storms, Loomis 127

Streets, nat. history of Hawaiian

Islands, Fanning Islands, and

lower California 303

Strepomatidje, Tryou 253

Subcutaneous surgery, Adams 302

Sun, beat, and light, Meech 83

Sumichrast, birds of Mexico 295

Surgery, subcutaneous, Adams 302

Swan, Makah Indians of Cape

Flattery 220

Swan, Haidah Indinns 2G7

Systems of consanguinity, Morgan

218

Synopsis of lepidoptera, Morris 133

Synopsis of neuroptera, Hagen 134

Tables, asteroid, Runkle 94

Tables, expansion by heat, Clarke

239

Tables, meteorological, Guyot 31.

153

Tables, physical, Guyot 31, 153

Tables, planetary, Runkle 79, 94

Tables, psychrometrieal, Coffin 87

Tables, rain and snow, Schott 222

Tables, specific gravity, Clarke 255

Tables, specific gravity, 1st supp.,

Clarke 288

Tables, specific heat, Clarke 270

Tables, temperature, Schott

Tangencies, Alvord

Telegram circular

Telegraph, report of regents on 115

Telescope in photography, Draper

180

Temperature tables, Schott 277

Temperature. See Kane, Hayes,

Meteorology, etc.

Tennessee antiquities, Jones

Terrestrial magnetism, Locke

Thunder-storms, circular

! Tidal observations, Hayes

80

203

259

235

190
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Tidal observations, Kane 130

Tidal observations, Whittlesey 119

Tide, law of deposit of flood, Davis 33

Toner lectures, I. Woodward 266

Toner lectures, II, Brown-Sequard

291

Toner lectures, III, Da Costa 279

Toner lectures, IV, Wood 282

Toner lectures, V, Keen 300

Toner lectures, VI, Adams 302

Tornado, Chappelstnith 59

Tornadoes, queries relative to 190

Torrey, Batis Maritima 60

Torrey, Darlingtonia Californica 61

Torrey, Plantse Fremontianae 46

Trade language of Oregon 161

Transatlantic longitude, Gould 223

Tryon, strepomatidfe 253

Turner and Mitchell, vocabulary

of jargon 68

Uranus, orbit, of, Newcomb 262

Venom of rattlesnake, Mitchell 135
]

Vocabulary, comparative, Gibb, 170

Vocabulary of jargon, Mitchell,

Gibbs 68, 161

Vocal sounds of L. Bridgeman 12

Walker, Neptune 3, 4, 5, 6, 7, 24

Washington, Ark., meteorology 131

Wasps, monograph, De Saussure 25 4

Watson, botanical index 258

Whittlesey, ancient mining 155

Whittlesey, ancient works, Ohio 37

Whittlesey, fluctuations level of

lakes 119

Whittlesey, glacial drift 197

Will of Smithson B
;
67

Winds of northern hemisphere,

Coffin 52

Winds of the globe, Coffin 268

Wilkes, exp. exped., shells of 193

Wisconsin, antiquities of, Lap-

bam 70

Wood, fresh-water algae 241

Wood, meteorological observa-

tions, Marietta 120

Wood, study of fever 2 v 2

Woodward, cancerous tumors 266

Wyiuan, Rana pipens 45

Yoruba grammar and dictionary,

Bowen 98



PART II.

PUBLICATIONS OF THE INSTITUTION, PRINTED BY CONGRESS.

ANNUAL REPORTS OF THE SMITHSONIAN INSTITUTION.

The Annual Report of the Institution consists of the Reports of the Secre-

tary, of the Executive and Building Committees, Proceedings of the Board

of Regents, Lists of Meteorological Observers and Donors to the Museum,

Statistics of Exchanges, Publications, etc. etc., and a General Appendix.

Tlie object of tlie General Appendix is to illustrate the operations of the

Institution by reports of lectures and extracts from correspondence, as well

as to furnish information of a character suited especially to meteorological

observers and other persons interested in the promotion of knowledge.

CONTEXTS OF THE GENERAL APPENDIX.

Report for 1847.

Jewett, Report on Plan of Library.

Loomis, Report on Meteorology of the United States.

Espy, On Meteorology.

Report for 1848.

Jewett, Report on Library.

Stevens, Prospectus of a Bibliographia Americana.

Hare, Letter relative to Gift of Apparatus.

Guyot, On Metric System for Scientific Observations.

Report for 1849.

Gray, Report on Botanical Explorations in New Mexico and California.

Agassiz, On Formation of a Museum.
Jewett, Public Libraries of the United States.

Report for 1850.

Jewett, General Catalogue System for Libraries.

Baird, Report on Museum, and Statistics of British Museum. •

Culbertsox, Expedition to the Mauvaises Terres and Upper Missouri.

(43)
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Porter, List of Plants of Upper Missouri.

Hakbis, List of Birds and Mammalia of Missouri River.

Cdlbektson, Indian Tribes of the Upper Missouri.

Memorial of the Regents to Congress, relative to the Smithson Fund.

Sqqiek, Antiquities from Nicaragua.

Report of Commission on General Library Catalogue System.

Jewett, Copyright Books from 1840-1849.

Report for 1851.

Jewett, Smithsonian Library and Copyright System.

Baikd, Natural History Explorations in the United States in 1851.

Leidy, Report on Fossils from Nebraska.

Turner, Indian Philology.

Report of Committee of American Association for Advancement of Science, on

System of Combined Meteorological Observations for North America.

Report for 1852.

Jewett, Report on Library, and Halliwell Manuscripts.

Baikd, Scientific Explorations in America in 1852.

Report for 1853.

Jewett, Report on Library.

Reports of Committee of Regents on Distribution of Smithsonian Income.

Will of Smithson.

Letter from Hon. Richard Rush relative to James Smithson.

Notice of Smithson by Davies Gilbert, President of the Royal Society.

List of Papers presented to Royal Society by James Smithson.

Contributions to Annals of Philosophy by James Smithson.

Act of Congress accepting Bequest, July 1, 183b".

Act to establish the Smithsonian Institution, August 10, 1846.

Construction of the Act establishing the Smithsonian Institution, by Hon.

J. MacPherson Berrien.

Address by Prof. Henry on the Smithsonian Institution.

First Report of the Secretary, Dec. 8, 1847. (Reprint.)

Second Report of the Secretary for 1848. "

Third Report of the Secretary for 1849. "

Fourth Report of the Secretary for 1850. "

Fifth Report of the Secretary for 1851. "

Sixth Report of the Secretary for 1852. "

Report for 1854.

Baird, Report on American Explorations in the years 1853 and 1854.

Marsh, Lecture on the Camel.

Brain arc, Lecture on Nature and Cure of Bites of Serpents and the Wounds

of Poisoned Arrows.

Loomis, Lecture on the Zone of Small Planets between Mars and Jupiter.

Changing, Lecture on the American Fire Alarm Telegraph.
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Reed, Lectures on the Union.

Russell and Henry, Lectures on Meteorology.

Hake, On John Wise's Observation of a Thunderstorm.

Gibbons, Climate of San Francisco.

Logan, Meteorological Observations at Sacramento, California.

Hatch, Meteorological Observations at Sacramento, California.

Froebel, Remarks Contributing to the Physical Geography of the North

American Continent.

Strang, Natural History of Beaver Island, Michigan.

Eoff, Habits of the Black Bass of the Ohio.

Head, Natural History of the Country about Fort Ripley, Minnesota.

Pakvin, Habits of the Gopher of Illinois.

Mann, Habits of a Species of Salamander.

Hoy, On the Amblystoiua Luridum, a Salamander inhabiting Wisconsin.

Carleton, Diary of an Excursion in New Mexico.

Baird, Fishes on the Coast of New Jersey and Long Island.

Jackson, Catalogue of Rocks, Minerals, and Ores collected on Geological Sur-

vey in Michigan.

Locke, Catalogue of Rocks, Minerals, Ores, and Fossils.

Foster, Catalogue of Rocks, Minerals, etc.

Whitney, Catalogue of Rocks, Minerals, etc.

Owen, Catalogue of Geological Specimens.

Berlandier, Catalogue of Collection of Histoiical and Geographical Manu-

scripts, Maps, etc.

Libraries, Circular Respecting New Report on.

Copyrights, Circular Respecting.

Report for 1855.

Correspondence

:

Examination of Spencer's Telescope, Hamilton College, Clinton, N. Y.

Thanks to Smithsonian Institution for Exchanges, American Academy

of Arts and Sciences, Boston, Mass.

On Plaster Casts of Antique and Modern Statues, etc. Wm. J. Stone.

Meteorological System for every State. Illinois State Board of Education.

Report of Senate Judiciary Committee on the Management of the Smithsonian

Institution, Feb. 6, 1855.

Harvey, Lecture on Marine Algae.

Morris, Lecture on Natural History as applied to Farming and Gardening.

Morris, Lecture on Insect Instincts and Transformations.

Chace, Lecture on Oxygen and its Combinations.

Smith, Lecture on Meteoric Stones.

Snell, Lecture on Planetary Disturbances.

Logan, On the Climate of California.

Morris and Henry, Quantity of Rain at Different Heights.

Goyot and Henry, Directions for Meteorological Observations.

Henry, Earthquake Directions.

Henry, Aurora Directions.

Green's Barometer.

Registration of Periodical Phenomena.
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Mastebman, Observations on Thunder and Lightning.

Letteeman, Sketch of the Navajo Indians.

Clinoman, Topography of Black Mountain, North Carolina.

New Mexico, Spanish Works on, Communication relative to Publication of.

Mulleb, Report on Recent Progress in Physics—Galvanism.

Report for 1856.

Koiil, On a Collection of the Charts and Maps of America.

Architecture in relation to Ventilation, Warming, Lighting, Fire-proof-

ing, Acoustics, and the General Preservation of Health.

Heney, Syllabus of a Course of Lectures on Physios.

Henry, Acoustics applied to Public Buildin -

Baibd, Directions for Collecting, Preserving, and Transporting Specimens of

Natural History.

Gill, Fishes of New York.

Guest, Ancient indiau Remains near Prescott, Canada West.

SHAEPLESS and Patterson, Phonography.

Institutions in which Phonography is taught.

Wall and Sawkins, Report of the Survey of the Economic Geology of Trinidad.

Babbage, On Tables of the Constants of Nature and Art.

Heney, On the Mode of Testing Building Materials, and an account of the

marble used in the extension of the United States Capitol.

Smallwood, Description of the Observatory at fit. Martin, Isle Jesus, Canada

East.

MeeCH, Relative Intensity of the Heat and Light of the Sun.

Muller, Report of Recent Progress in Physics—Electricity.

Report for 1857.

Stanley, Offer of Sale of Gallery of Indian Portraits, Report of Committee

of Regents on.

Contaxaki, Present of Ornamental Album from Greece.

Telegraph, Statement (if S. I'. Chase.

Telegraph, Statement of Dr. L. i). Gale.

Telegraph, Statement of James Hall.

Telegraph, Statement of Chas. Mason.

Telegraph, Statement of Prof. Henry.

Telegraph, Deposition of Prof. Henry, Sept. 1840.

Henry, Communication relative to a Publication by Prof. Morse.

Report of Special Committee of Board of Regents on the Couim. of Prof.

Henry relative to the Electro-Magnetic Telegraph.

Henry, History of the Electro Magnetic Telegraph.

LeConte, Lecture ou Coal.

Alexandee, Lecture on Vastness of the Visible Creation.

Fendleb, Meteorology and Ethnology, ('"Ionia Tovar, Venezuela, S. A.

LOGAN, Meteorology, Sacramento, California.

Dewey, <>n Best Hours to find Mean Temperatures.

Wissneb, Meteorology of the District of Columbia.

MASTERMAN, Observations on Natural Phenomena, Shooting Stars, Aurora, etc.

MlJLLER, Report on Recent Progress in Physics— Electricity, Galvanism.
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Report for 1858.

Correspondence

:

Free Freight between Germany and United States to Smithsonian Insti-

tution by the North German Lloyd. R. Schleiden.

On Continuance of Magnetic Observations. Edward Sabine.

Caswell, Lecture on Astronomy.

Cuvier, Memoir of Priestley.

Instructions for Collecting Nests and Eggs of American Birds.

Instructions for Collecting Insects.

LeConte, Instructions for Collecting Coleoptera.

Clemens, Instructions for Collecting Fymenoptera.

Uhlek, Instructions lor Collecting Orthoptera.

Uuler, Instructions for Collecting Hemiptera.

Uhlek, Instructions for Collecting Neuroptera.

Loew and Osten Sacken, Instructions for Collecting Diptera.

Clemens, Instructions for Collecting Lepidoptera.

Taylor, Grasshoppers and Locusts of America.

Motscholsky, On Means of Destroying the Grasshopper.

Martins, Vegetable Colonization of the British Isles of Shetland, Faroe, and

Iceland.

DeCandolle, Causes which Limit Vegetable Species towards the North in

Europe and Similar Regions.

Cooper, Distribution of the Forests and Trees of North America, and Catalogue

of the Native Trees of the United States.

Blackistone, Bland, and Willis, Birds of Nova Scotia.

Bland and Willis, Birds of Bermuda.

Duprez, Atmospheric Electricity.

Muller, Recent Progress in Physics—Galvanism.

Meteorological Stations, Cost of Establishment of.

Meteorological Stations of Upper Canada.

Dudley, Earthquake at New Madrid, Missouri.

Naill, Dispersion of a Cloud by an Electrical Discharge.

Hare, Method of Forming Small Weights.

Friedlander, Plan of a Bibliography.

Lyon, Antiquities from Kentucky.

Gardiner, Barometer, Rain and Snow Gages.

Guk.st, Snow Gage.

Gardiner, Opening and Closing of Kennebec River, Maine.

Canudas, Earthquakes in Guatemala.

Humphreys, Method of Ascertaining the Amount of Water in Rivers.

Report for 1859.

Pearce, Notice of Richard Rush.

Felton, Notice of W. W. Turner.

Felton, Notice of Washington Irving.

Baciie, Notice of James P. Espy.

Bache, Notice of G. Wiirdemann.

Henry, Notice of Parker Cleavelaud.
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Correspondence :

Presentation of books. Duke of Northumberland.

Priestley's lens

Free Freight to Smithsonian Institution, between United States and

England. E. Cuuard.

Request for Duplicate Shells. W. E. Logan.

Observations in Hudson's Buy Territory. B. R. Ross.

Johnson, Lectures on Agricultural Chemistry.

Carpenter, Lectures on the Shells of the Gulf of California.

M/Edler, Movement of the Stars around a Central Point.

De la Rive, Report on the Transactions of the Society of Physics and Natural

History of Geneva, from July, 1858, to June, 185!).

Regius, Present State of Ethnology in relation to the Form of the Human
Skull.

Flourens, Memoir of Pyramus de Candolle.

Airy, On the Means which will be available for Correcting the Measures of

the Sun's Distance in the next Twenty-five Years.

Powell, Reports on the State of Knowledge of Radiant Heat, made to the

British Association in 1832, 1840, and 1854.

Hilgard, Description of the Magnetic Observatory at the Smithsonian Insti-

tution. •

Poggendorff, On the Use of the Galvanometer as a Measuring Instrument.

Mallet, On Observation of Earthquake Phenomena.

Casella, Description of Meteorological Instruments.

Green and Wurdemakn, On Filling Barometer Tubes.

Welsh, The Construction of a Standard Barometer, and Apparatus and Pro-

cesses employed in the Verification of Barometers at the Kew Observatory.

Report for 1860.

Correspondence

:

Memorial relative to Lowe's Aeronautic Voyage across the Atlantic.

Citizeus of Philadelphia.

Presentation of Books on Egypt. R. Lepsius.

On Smithsonian Exchanges. F. Miiller.

On Smithsonian Exchanges. Win. Hinoks.

Henry, Reply to Memorial on Lowe's Aeronautic Voyage.

Henry, On Currents of the Atmosphere and Aerial Navigation.

Rogers, Lectures on Roads and Bridges.

Carpenter, Lectures on Mollusca, or shell-fish, and their Allies.

Morlot, General Views on Archaeology.

The Microscope.

Nickles, Scientific Congress of Carlsruhe, 1858.

Cdvier, Memoir of Rene Just Haiiy.

Sabine, Magnetic Storms.

Gardiner, Disappearance of Ice.

Fendler, Temperature of St. Louis, Missouri.

Dewey, Best Hours for Temperature Observations.

Henry, Description of Smithsonian Anemometer.
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Nkwto.v, Suggestions for saving parts of the skeleton of birds.

VolldMj On the Wingless Grasshopper of California.

W0KDBMAN, Specimens of Flamingo, etc., from South Florida.

Gesner, Habits of Pouched Rat, or Salamander of Georgia.

Barnard, Birds of Chester County, Pennsylvania.

Cooper, Forests and Trees of Florida and the Mexican Boundary.

Report for 1861.

Correspondence

:

Smithson's Residuary Legacy. Fladgate, Clarke, and Finch.

Free Freight to Smithsonian Institution, between United States and

Germany. Kunhardt & Co.

Lacustrian Habitations. F. Troyou.

Archaeology. A. Morlot.

Map of Antiquities of United States. A. J. Hill.

Exchanges. Royal Academy of Science, Madrid.

Exchanges. Mexican Soc. of Geog. and Statistics.

Neuroptera. H. Hagen.

Exchange of Specimens. Hamilton College, Clinton, N. Y.

Acknowledgment for Books. J. A. Codd.

Arrangement of Mineralogical Collection. C. U. Shepard.

,
Scientific Co-operation. University of Toronto.

Exchange of Publications. Royal Horticultural Society, London.

Acknowledgment for Books. C. J. Bethuue.

Acknowledgment for Shells, etc. W. H. Pease.

Circular of the Institute of Rupert's Land.

Facts respecting Liberia College. A. Crummell.

Recommendation of Shea's Indian Linguistics. G. Gibbs and others.

Account of Library of Indian Linguistics. J. G. Shea.

Woolsey, Eulogy on Cornelius C. Felton.

Cox, Eulogy on Stephen A. Douglas.

Rogers, Lecture on Bridges.

Alexander, Lecture on the Relations of Time and Space.

Hayes, Lecture on Arctic Explorations.

Flodrens, Memoir of Geoffroy Saint Hilaire.

Laugel, The Sun, its Chemical Analysis.

Lee, Progress of Astronomical Photography.

Lespiault, Small Planets between Mars and Jupiter.

Ddfour and Kamtz, Scintillation of the Stars.

Daibrke, Metamorphism and the Formation of Crystalline Rocks.

Craig, Nitrification.

Hunt, History of Petroleum or Rock-oil.

Allen, Explosibility of Coal Oils.

Destructive Effect of Iron-rust.

Troyon, Lacustrian Cities of Switzerland.

Rutimeyer, Fauna of Middle Europe during the Stone Age.

Troyon, Report on Ethnological Collections of Museum at Lausanne.

Troyon, Archaeological Researches made at Concise.

4
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Peale, Ancient Mounds in St. Louis, Missouri.

Gibbs, Instructions for Archaeological Investigations.

Circular, Ancient Mining in Lake Superior Copper Region.

Morgan, Suggestions relative to Ethnological Map of North America.

Coues and Prentiss, List of Birds of the District of Columbia.

Prize Questions :

Holland Society of Science. Harlem.

Batavian Society of Experimental Philosophy of Rotterdam.

Society of Arts and Sciences of Utrecht.

Royal Academy of Netherlands.

Report for 1862.

Correspondence

:

Deposit of Beaufort Library. E. M. Stanton, Secretary of War.
Deposit of Bishop Johns' Library. Gen. Edw. Cauby.

Meteorological Telegrams. H. Sibley, West. Union Tel. Co.

Heights of Mountains in Colorado. G. Engelmauu.

On Mountain Measurements. A. Guyot.

Investigations of Biela's Comet. J. S. Hubbard.

History of Chester Co., Penna. Wm. Darlington.

Ethnographical Collections. Thedodore Lyman.

Ethnographical Collections. H. de Schlagintweit.

Ethnological Museum of Norway. Louis K. Daa.

Antiquities in Missouri and Tenu. I. Dille.

Skulls and Mummy from Patagonia. A. Reid.

Philological Circular. Geo. Gibbs.

Ethnological Map of United States. Geo. Gibbs.

Indian Vocabularies. Geo. Gibbs.

Systems of Relationship of Cree Indians. E. A. Watkins.

Indian Languages. Geo. Flachenecker.

Natural History of Pacific Islands. W. H. Pease.

Herbarium captured in Tennessee. Dr. H. R. Wirtz.

Acknowledgment for Ferns. G. Metteuius.

Hymenoptera. H. De Saussure.

Explorations of John Xantus in Mexico. M. Romero.

Bache, Eulogy on James A. Pearce.

Barnard, Lectures on the Undulatory Theory of Light.

Wilson, Lectures on Pbysical Ethnology.

Morlot, Lecture on the Study of High Antiquity.

Lubbock, North American Archaeology.

Flourens, Historical Sketch of the Academy of Sciences of Paris.

Flourens, Memoir of Leopold von Buch.

Flourens, Memoir of Louis Jacques Thenard.

Qr atkf.fages, Memoir of Isidore Geoffroy St. Hilaire.

P.hipson, The Catalytic Force, or Studies on the Phenomena of Contact.

Herschel, On Atoms.

Lesley, On the Classification of Books.

Ried, Human Remains from Patagonia.
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Prize Questions :

London Institution of Civil Engineers.

Provincial Society of Arts and Sciences, Utrecht.

Royal Danish Society of Sciences.

Academy of Sciences of the Institute of Bologna.

Report for 1863.

Correspondence

:

Discussion of Piazzi's Astronomical Observations. B. A. Gould.

Project of an Outline History of Education in the United States. F. A.

Packard.

Exchange of Publications. Chamber of Commerce of Bordeaux.

Exchange of Publications. Agricultural Association of Milan.

Tucson Meteorite. Dr. B. J. D. Irwin.

Tucson Meteorite. Santiago Ainsa.

Cone-in-cone. Henry Poole.

Acknowledgment for Birds. Hungarian Nat. Museum.
Ethnological Specimens presented. University of Christiania, Norway.

Tertiary Fossils presented. Imp. Geolog. Institute, Vienna.

Electrotypes of Shell Engravings granted.' British Museum.
Acknowledgment of Perrennibranchiates. Dr. J. G. Fisher.

Honorary Medal to Von Martius. W. Haidinger.

Kennicott's Explorations. Hudson's Bay Co.

Whitney, Lectures on the Principles of Linguistic Science.

DeBeaumont, Memoir of C. F. Bauteinps-Beaupre.

Alexander, Origin and History of the Royal Society of London.

Wetherill, Modern Theory of Chemical Types.

De la Rive, Phenomena which accompany the Propagation of Electricitv in

highly Rarefied Elastic Fluids.

Marcet, Report on Society of Physics and Natural History of Geneva, from
July, 1862, to June, 1863.

Plateau, Experimental and Theoretical Researches on the Figures of Equi-
librium of a Liquid Mass withdrawn from the Action of Gravity. Part I.

History of Discovery relative to Magnetism.

Gautier, Researches relative to the Nebula?.

Merino, Figure of the Earth.

Arago, iEronautic Voyages, etc.

Glaisher, Account of Balloon Ascensions.

Baegert, Aboriginal Inhabitants of the California Peninsula.

Jones, Kjcekken-Moedding in Nova Scotia.

Morlot, Abstract of Dr. Keller's Report on Lacustrian Settlements.

Rau, Agricultural Implements of the North American Stone Period.

Trowbridge, Ancient Fort and Burial Ground in Tompkins County, N. Y.
Kelley, Ancieut Town in Minnesota.

Foster, Ancient Relics in Missouri.

Danilsen, Mound in East Tennessee.

Purple Dyeing, Ancient and Modern.

Peale, Method of Preserving Lepidoptera.
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Figanierre, Account of remarkable accumulation of Bats.

Tables of English and French Weights and Measures.

Table for Conversion of Centigrade Degrees to Fahrenheit's Scale.

Report for 1864.

Webb, Account of Prof. Henry Draper's Telescope.

Leidy, Review of " Cretaceous Reptiles of United States."

Report of Committee of Regents in relation to the Fire, January, 1865.

Foukiek, Memoir of Delambre.

Delaunay, Essay on the Velocity of Light.

Wethekill, Ozone and Antozone.

Ja.mix, Vegetation and the Atmosphere.

Becquekel, Preservation of Copper and Iron in Salt Water.

Preservation of Wood.

Caoutchouc and Gutta Percba.

Von Kakolyi and Ckaig, Products of tbe Combustion of Gun-Cotton and Gun-

powder.

Pettexkofee, Apparatus for testing tbe results of Perspiration and Respira-

tion.

Lamwt, The Solar Eclipse of July 18. 1860.

DePrados, Eclipse of tbe Sun, April 25, 1865.

Dcby, Report on the Transactions of the Society of Physics and Natural His-

tory of Geneva, 1861.

DeCa.ndollk, Report on the Transactions of tbe Society of Physics and Natural

History, 1862.

Troyon, On tbe Crania Helvetica.

Plateau, Experimental and Theoretical Researches on tbe Figures of Equi-

librium of a liquid mass withdrawn from the action of gravity, etc.

Parts II, III, IV.

Rau, Artificial Shell Deposits in New Jersey.

Gibbs, The Intermixture of Races.

Baegert, Aboriginal Inhabitants of the California Peninsula. Part II.

Morlot, The Study of High Antiquity in Europe.

Prize Questions :

Holland Society of Sciences at Harlem.

Imperial Society of Natural Sciences of Cherbourg.

Royal Prussian Academy of Sciences.

Imperial Academy of Sciences at Vienna.

Explorations :

Scientific Expedition to Mexico. A Report Address d to the Emperor of

France by tbe Minister of Public Instruction.

A Journey to tbe Yukon, Russian America, by W. W. Kirby.

Exploration in Upper California in 1860, by John Feilmr, IT. S. A.

Journal of an Exploration of Western Missouri in 1854, by P. R. Hoy, M.D.

Tables of English and French Weights ami Measures.

Table of Chemical Equivalents of sixty-three Elements.
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Report for 1865.

Correspondence

:

Letter to Secretary of Treasury on payment of interest in coin. Prof.

Henry.

Report on Shells presented to Acad, of Nat. Sciences. J. Leidy and G.

W. Tryon.

Exchange System. Mexican Soc. of Geog. and Statistics.

Climate of Colorado. Jno. Evans.

Remarkable Electric Phenomenon. W. F. Given.

Explorations of the Nile. Chas. Hale.

Exchange System. Mining Dept., Melbourne.

Meteorites in Mexico. Gen. J. H. Carleton.

Chalk found in United States. T. A. Conrad.

Acknowledgment for Specimens. Regents of Univ. of State of N. Y.

Language of Navajos said to resemble the Welsh. S. Y. McMasters.

Indian Languages. Geo. Gibbs.

Books ou Brazil presented. M. M. Lisboa.

Specimens from Brazil presented. Brazilian Nat. Hist. Museum.

Request for. Bison. Bern Museum.

Books presented. Imperial Library of Vienna.

Introducing and Recommending Dr. Berendt. F. W. A. Bruce, British

Minister.

Introducing and Recommending Dr. Berendt. A. T. De Irisarri, Guate-

malan Minister.

Introducing and Recommending Dr. Berendt. L. Molina, Costa Rican.

Minister.

Exchange System. J. Rosing.

Exchange System. Government of Bremen.

Meteorological System of Canada. J. G. Hodgins.

Acknowledgment of Specimens. British Museum.

Objects of the Museum. Toronto University.

Account of the Indians of British America. Rev. E. Petitot.

Act of Congress to transfer Smithsonian Library to Library of Congress.

Barnard, Eulogy on Gen. .Jos. G. Totten.

Floqkens, Memoir of Ducrotay de Blainville.

Ciiossat, Report on the Transactions of the Society of Physics and Natural

History of Geneva, from July, 186*3, to June, 18b'4.

Plantamouk, Report on the Transactions of the Society of Physics and Natural

History of Geneva, from July, 1864, to June, 1865.

Loomis, Aurora Borealis, or Polar Light ; its Phenomena and Laws.

The Senses

:

Sense of Feeling.

Sense of Smell.

Mattepcci, Lectures on Electro-Physiology.

Desor, Palafittes or Lacustrian Constructions of the Lake of Neuchate!.

Plateau. Experimental and Theoretical Researches on the Figures of Equi-

librium of a liquid mass withdrawn from the action of gravity, etc.

Part V.
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Lilljeborg, Outline of a Systematic Review of the Classification of Birds.

Prize Questions :

Royal Danish Society of Sciences.

Imperial Academy of Sciences of Vienna.

Pontifical Academy of the Nuovi Lincei.

Royal Scientific and Literary Institute of Lomhardy.

Imperial Society of Science, Agriculture, and Arts of Lille.

Dunkirk Society for the Encouragement of Sciences. Letters, and Arts.

Newton, Metric System of Weights and Measures, with Tables.

Report for 18G6.

Act of Congress to receive into the United States Treasury, the Residuary

Legacy of Smithaon, etc. etc.

Memorial of Board of Regents to Congress relative to the Fund.

Memoir of W. W. Seaton.

Report on System of Accounts.

Floureks, Memoir of Magendie.

The Senses

:

Sense of Taste.

Sense of Hearing.

Sense of Sight.

Hoggins, Results of Spectrum Analysis applied to the Heavenly Bodies.

External Appearance of the Sun's Disk.

Moigno, Accidental or Subjective Colors: Persistence of Images, Contrast,

Irradiation, Daltonism, etc.

Plateau, Figures of Equilibrium of a liquid mass withdrawn from the action

of gravity. Part VI.

Gosse, Report on the Transactions of the Society of Physics and Natural

History of Geneva, from July, 1865, to June, 1866.

Gibbs, Notes on the Tinneh or Chepewyan Indians of British and Russian

America. 1. The Eastern Tinneh, by Bernard R. Ross. Esq. 2. The

Loucheus Indians, by William L. Hardisty. 3. The Kutchin Tribes, by

Strachan Jones, Esq.

Von Hellwald, The American Migration, with Notes by Prof. Henry.

Rau, Indian Pottery.

Brixton, Artificial Shell Deposits of the United States.

Dille, Sketch of Ancient Earth-works of Ohio.

Pile-work Antiquities of Olmutz..

Estes, Antiquities on the Banks of the Mississippi River and Lake Pepin.

Gibbs, Physical Atlas of North America.

Davis, On Ethnological Research.

S. behzer and Schwarz, Table of Anthropological Measurements.

International Archaeological Congress, organized by the Archaeological

Academy of Belgium, in concert with the French Society of Archaeology.

Antwerp, 1866.

Higgins, On Vitality, with Notes by Prof. Henry.

Lewis, Instructions for Collecting Land and Fresh-water Shells.

Wood, Instructions for Collecting Myriapods, Phalangitis, etc.
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Wetherill, Plan of a Research upon the Atmosphere.

Lewis and Quale, Account of the Cryolite of Greenland.

Extracts from the Meteorological Correspondence of the Institution, with

Remarks by Prof. Henry.

Evaporation in Florida. W. C. Dennis.

Fresh-water in the Ocean. W. C. Dennis.

The Winds. C. Dewey.

Winds in Florida. J. Baltzell.

Barometer Tube breaking suddenly. L. F. Ward.

Meteors. Seth. L. Andrews.

The Winds and Fog. James Balfour.

Climate of Kelley's Island, Ohio. G. C. Huntington.

Changes of Wind. C. Mallinikroot.

Meteorological Discovery. F. L. Capen;

Meteorology of Colonia Tovar. A. Fendler.

Effect of Lightning. S. L. Hillier.

Formation of Clouds over Gulf Stream. H. M. Bannister.

Climate of Alaska. H. M. Bannister.

Vaillant, Horary Variations of the Barometer, with Notes by Prof. Henry.

E.w.leeakdt, Formation of Ice at the Bottom of Water.

Sartorius, Earthquake in Eastern Mexico, January, 1866.

Dreutzer, Statistics relative to Norwegian Mountains, Lakes, and the Snow-

line.

Report for 1867.

Correspondence :

Exchange System. Amer. Acad. Arts and Sciences.

New System of Weights and Measures with 8 as the Metrical Number.

G. H. Knight.

Account of Portland Soc. of Nat. Hist. E. C. Bolles.

Exchange System. Bath and West of Eng. Soc. for Encour. of Agric,

Arts, etc.

Exchange of Specimens. Hamburg Zool. Gardens.

Acknowledgment for Specimens. Chicago Acad, of Sciences.

Improved System of Numeration. W. B. Taylor.

Exchange System. St. Petersburg Acad, of Sciences.

Schlagiutweit Ethnographic Collection. H. Zisgenbals.

Sparrows sent to United States. W. A. Lloyd.

Exchange of Specimens. W. A. Lloyd.

Exchange of Specimens. Museum of Nat. Univ. of Greece.

Acknowledgment for Books on Education. M. Laboulaye.

Acknowledgment of Birds. Acad, of Sciences, Stockholm.

Acknowledgment of Birds. Jno. Gould.

Gradual Approach of Sea upon Land. S. P. Mayberry.

Exchange of Specimens. University of Costa Rica.

Guild, Biographical Notice of Chas. C. Jewett.

Gray, Biographical Notice of W. H. Harvey.

Agassiz Report on use of new hall in Smithsonian Building.

Memorial of Regents to Congress asking Appropriations for Museum.

DeBeaujiont, Memoir of Legendre.

47
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Peltier, Memoir of J. C. A. Peltier.

Appendix to Memoir of Peltier. Scientific Researches.

Mailly, History of Royal Institution of Great Britain.

De la Rive, Michael Faraday, his Life and Works.

Flodrens, The Jussieus and the Natural Method.

Makey, Natural History of Organized Bodies.

Matteucci, On the Electrical Currents of the Earth.

Considerations on Electricity.

Electricity—Account of Lightning Discharges, with Notes hy Prof. Henry.

G. W. Dodge, 0. M. Poe, J. C. Cresson, H. Haas, H. J. Kron, B. F. Sludge,

New Haven Journal, S. D. Martin, G. Wright, C. G. Boerner, W. S. Gil-

man, C. W. Dean, J. A. Osborne.

Darwin, Queries about Expression for Anthropological Inquiry.

Pettigrew, Modes of Flight in relation to Aeronautics.

Man as the Contemporary of the Mammoth and the Reindeer in Middle Europe.

Jamin, Photo-Chemistry.

Abbe, Description of the Observatories at Dorpat and Ponlkova.

Taylor, On Traces of the early mental condition of Man.

Ethnology

:

Indian Remains, Red River Settlement, Hudson's Bay Territory. D. Gunn.

Ancient Mound near Chattanooga, Tenn. M. C. Read.

Ancient Burial Mound in Indiana. William Pidgeon.

Ancient Remains in Colorado. E. L. Berthoud.

Mounds in Mississippi. Samuel A. Agnew.

Cave in Calaveras County, California. J. D. Whitney.

Ethnological Department of the French Exposition, 1867.

Notes on Indian History. Dr. F. V. Hayden.

Description of a Human Skull from Rock Bluff, 111. Dr. J. A. Meigs.

Introduction to the study of the Coptic Language. M. Kabis.

Notes on the Tonto Apaches. Captain Charles Smart.

Berendt, Explorations in Central America.

Gunn, Notes of an Egging Expedition to Shoal Lake, Lake Winnipeg.

Rothrock, Sketch of the Flora of Alaska.

Meteorology

:

Hurricane in the Island of St. Thomas.

Earthquakes in St. Thomas. George A. Latimer.

Maritime Disasters of the Antilles.

Eruption of a Volcano in Nicaragua. A. B. Dickinson.

Cloud-bursts. William J. Young.

Meteorite in Mexico. A. Woodworth.

Meteorite in Mexico. Robert Simson.

Meteorology of Caracas, South America. G. A. Ernst.

On Barometer Tables. F. F. Tuckett.

Great Hurricane at Tortola, St. Thomas, and Porto Rico. G. A. Latimer.

Cyclone in the Indian Ocean. N. Pike.

Prize Questions

:

Royal Danish Society of Sciences.

Pontifical Academy of the Nuovi Lincei.

De la Rue, Abbreviations used in England, 1867.
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Report for 1868.

Report of Committee of Regents on Washington Canal.

Flourens, Memoir of Cuvier.

Floukens, History of the Works of Cuvier.

DeBeaumont, Memoir of Oersted.

Notice of Christian Frederic Schoeubeiu, the discoverer of Ozone.

Appendix to Notice of Schceubein, by Professor Henry.

Hagen, Memoir of Encke.

Rawson, Memoir of Eaton Hodgkinson.

Cazin, Recent Progress in relation to the Theory of Heat.

Mdller, Principles of the Mechanical Theory of Heat.

Magrini, Continuous vibratory movement of all matter, ponderable and im-

ponderable.

Tyndall, Radiation.

Daubree, Synthetic Experiments relative to Meteorites.

Brush, Catalogue of Meteorites in the Mineralogical Collection of Yale College.

DeSaussuee, Observations on the electric resonance of mountains.

Stewart, Experiments on Aneroid Barometers made at the Kew Observatory.

Ellery, Address of the President of the Royal Society of Victoria.

Wartmann, Report on the Transactions of the Society of Physics and Natural

History of Geneva, from July, 1867, to June, 1868.

Broca, History of the Transactions of the Anthropological Society of Paris,

from 1865 to 1867.

Rau, Drilling in Stone without Metal.

Rad, Agricultural Flint Implements in Southern Illinois.

Notice of the Blackmore Museum, Salisbury, England.

Prize Questions

:

Holland Society of Sciences of Harlem.

Imperial Academy of Sciences, Belles Lettres, and Arts, of Bordeaux.

Pollock, Assay of Gold and Silver Coins at the Mint of the United States.

Table of Foreign Gold and Silver Coins.

List of Publications of the Smithsonian Institution up to July, 1869, with

Systematic and Alphabetical Index.

Report for 1869.

Berthrand, Kepler: his Life and Works.

Arago, Eulogy on Thomas Young.

DeBeaumont, Memoir of Auguste Bravais.

Rau, Memoir of C. F. P. Von Martius.

Matteucci, Life and Scientific Labors of Stefano Marianini.

Hunt, Chemistry of the Earth.

Matteucci, Electrical Currents of the Earth.

Marey, Phenomena of Flight in the Animal Kingdom.

Babinet, The Northern Seas.

Lombard, Report on the Transactions of the Society of Physics and of Natural

History of Geneva, July. 1868, to June, 1869.

Simpson, Coronado's March in search of the "Seven Cities of Cibola."
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Lubbock, Social and religious condition of the lower races of Man.

Huxley, Principles and Methods of Palaeontology.

Schott, Remarks on the "Cara Gigantesca" of Yzamal, in Yucatan.

Becquerel, Forests and their Climatic Influence.

Brenndecke, Meteorites.

Abich, Remarkable Forms of Hail-stones in Georgia.

Sartorids, Eruption of the Volcano of Colima.

Report for 1870.

Henry, Eulogy on Alexander Dallas Bache.

Bacue, Lecture on Switzerland.

Henry, On a Physical Observatory.

Arago, The History of my Youth, an Autobiography.

Arago, Eulogy on Herschel.

Life and Labors of Henry Gustavus Magnus.

Anderson, Life of Prof. Chester Dewey.

Taylor, Thoughts on the nature and origin of Force.

Von Liebig, Induction and Deduction.

Hacg.ton, Relation of food to work, and its bearing on medical practice.

Reynolds, Hydrogen as a Gas and as a Metal.

Wiseman, Identification of the Artisan and Artist.

Basinet, The Diamond and other Precious Stones.

Ethnology:

On the Language of the Aboriginal Indians of America. George Gibbs.

On Antiquities in some of the Southern States. H. C. Williams.

Ethnology of the Indians of the Valley of the Red River of the North.

Dr. W. H. Gardner.

Account of Antiquities in the State of Vera Cruz, Mexico. Hugo Finck,

of Cordova.

Account of Antiquities in Tennessee. E. 0. Dunning.

Account of Ancient Mounds in Georgia. M. F. Stephenson, Gainesville,

Georgia.

Explorations in Tennessee. E. A. Dayton.

Account of the Sarcophagus in the National Museum, now in charge of

the Smithsonian Institution. Rear Admiral A. A. Ilarwood, United

States Navy.

Account of the Discovery of a Stone Image in Tennessee, now in posses-

sion of the Smithsonian Institution. Edw. M. Grant.

On Mixed Paces in Liberia. Edw. D. Blyden.

On Shell-heaps. Rev. James Fowler, of New Brunswick.

On the Uses of the Brain and Marrow of Animals among the Indians of

North America. Titian R. Peale.

Report of an Exploration of Ancient Mounds in Union County, Kentucky.

Sidney S. Lyon.

Sketch of Ancient Earthworks on the Upper Missouri. A. Barrandt.

Account of Aboriginal Ruins at Savannah, Tennessee. J. Parish Stelle.

Account of Aboriginal Ruins on the Williams Farm, in Hardin County,

Tennessee, two miles below Savannah, Tennessee. J. Parish Stelle.
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Terrestrial Physics

:

The Earthquake in Peru, August 13, 1S68. J. V. Campbell.

The Electro-Maguetic Seismograph. Prof. Palmieri, of the University of

Naples.

On the Distribution of Forest Trees in Montana, Idaho, and Washington.

W. W. Johnson.

Influence of the Aurora on the Telegraph. W. D. Sargent.

Meteorology

:

New Classification of Clouds. Prof. Andre Poey.

On the Evaporation observed at Palermo in 1S65 and 1866. P. Tacchini.

On the Electricity of Induction in the Aerial Strata of the Atmosphere,

which, in the Shape of a Ring, surround a Cloud that is resolving into

Rain, Snow, or Hail. Prof. Fr. Zantedeschi.

On the presence of Electricity during the fall of Rain. Prof. Palmieri,

of the Vesuvius Observatory.

Climate of Kansas. R. S. Elliott.

Account of a Hail-storm on the Bosphorus. From Porter's Constantinople.

Account of a Hail-storm in Texas. Lieutenant George M. Bache.

Report for 1871.

Meteorological Articles received by the Institution, and deposited in the

Library of Congress. Auroras, Earthquakes, etc. etc. etc.

Dodge, Memoir of Sir John Frederick William Herschel.

Arago, Eulogy on Joseph Fourier.

Odling, Professor Thomas Graham's Scientific Work.
Helmholtz, On the Relation of the Physical Sciences to Science in General.

Kornhuber, Alternate Generation and Parthenogenesis in the Animal
Kingdom.

Reichardt, Present State of our Knowledge of Cryptogamous Plants.

Stockwell, Recent Researches on the Secular Variations of the Planetary

Orbits.

DeForest, Methods of Interpolation applicable to the graduation of irregular

series, such as Tables of Mortality. Part I.

DeSaussure, Report on the Transactions of the Society of Physics and Natural
History of Geneva, from July, 1870, to June, 1871.

Expedition toward the North Pole :

Scientific Instructions to Captain Hall. Henry, Hilgard, Newcomb, Baird,

Meek, Agassiz.

Ethnology

:

Indian Mounds near Fort Wndsworth, Dakota. Dr. A. J. Comfort.
Antiquities on the Cache la Poudre River, Weld County, Colorado Terri-

tory. E. L. Berthoud.

Antiquities in New Mexico. W. B. Lyon.

Antiquities in Lenoir County, North Carolina. J. Mason Spainhour.
Account of the Old Indian Village, Kushkushkee, near Newcastle, Penn-

sylvania. E. M. McConnell.

Pima Indians, of Arizona. Captain F. E. Grossmann.
Indian mode of making Arrow-heads and obtaining Fire. General

George Crook.
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Ethnology

:

Ancient Mound near Lexington, Kentucky. Dr. Robert Peter.

Shell-heap in Georgia. D. Brown.

Remarks on an Ancient Relic of Maya Sculpture. Dr. Arthur Schott.

Ancient History of North America, communication to the Anthropological

Society of Vienna. Dr. M. Much.

On the Language of the Dakota or Sioux Indians. F. L. 0. Roehrig.

Meteorology, with Notes by Professor Henry :

Meteorology of Porto Rico. George Latimer.

Meteorology of the Green River Country. Colonel Collins.

Distinction between Tornadoes and Tempests. Lamark.

Account of a Tornado which occurred in Spruce Creek Valley, Centre

County, Pennsylvania. Rev. J. B. Meek.

Effect of the Moon on the Weather.

Connection of Gales of Wind, and appearance of the Aurora. R. T.

Knight.

Account of a Storm in Butler County, Kansas, June 23, 1871. William

Harrison.

Report for 1872.

Report of Committee of Regents on Corcoran Art Gallery.

Agassiz, Narrative of the Hassler Expedition.

Baciie, Bequest to National Academy of Sciences.

Corcoran, Deed of Gift of Art Gallery.

Toner, Deed of foundation of Toner Lectures.

Tyndall, Trust for the Promotion of Science in the United States.

Hamilton, Bequest of $1000 to Smithsonian Institution.

Hkney, Circular sent with Specimens presented.

Arago, Eulogy on Ampere.

Fischer, Scientific Labors of Edw. Lartet.

Peabody, Scientific education of mechanics and artisans.

Bauer, Organic Bases.

Kletzinsky, Nitrogen bodies of modern chemistry.

Egleston, Scheme for the qualitative determination of substances by the

Blowpipe.

Blowpipe Apparatus of Hawkins and Wale.

Scess, Boundary-line between Geology and History.

Bkezina, Explanation of the principles of Crystallography and Crystallo-

physics.

Wceikoff, Meteorology in Russia.

Donati, Phenomena in telegraphic lines during the Aurora Borealis.

Ethnology

:

The Troglodytes, or Cave-dwellers, of the Valley of the Vezere. Paul

Broca.

Ancient Aboriginal Trade in North America. Charles Rau.

North American Stone Implements. Charles Rau.

Indian Engravings on the face of rocks along Green River valley in the

Sierra Nevadas. J. G. Bruff.

Ancient Ruin in Arizona. J. C. Y. Lee.
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Ethnology

:

Haystack Mound, Lincoln County, Dakota. A. Barrandt.

Earthworks in Wisconsin. E. E. Breed.

Mound in Wisconsin. C. K. Dean.

Big Elephant Mound in Grant County, Wisconsin. Jared Warner.

Ancient Relics in Northwestern Iowa. J. B. Cutts.

Mounds near Anna, Uniou County, Illinois. T. M. Benin.

Ancient Mounds in Kentucky. Dr. Robert Peter.

Mounds in Bartow County, Georgia. M. F. Stephenson.

Mounds in Mcintosh and Early Counties, Georgia. Wm. McKinley.

Indian Remains in Caddo Parish, Louisiana. T. P. Ilotchkiss.

Mounds in Louisiana. Prof. Samuel H. Lockett.

Prehistoric Remains in vicinity of City of Washington, D. C. T. R. Peale.

Catalogue of cabinet of Indian relics presented by J. H. Devereux to

Smithsonian Institution.

Ancient Pottery from Phillips County, Arkansas. J. H. Devereux.

On the Accuracy of Catliu's Account of the Maudau Ceremonies. James

Kipp.

Report for 1873.

Garfield, Biographical Notice of S. P. Chase and L. Agassiz.

Hamlin, Biographical Notice of S. P. Chase.

Parker, Biographical Notice of L. Agassiz.

Hamilton, Bequest deposited in United States Treasury.

Dodge, Memoir of Charles Babbage.

Stebbins, Memoir of Louis Agassiz.

Gray, Memoir of John Torrey.

Stevens, Memoir of George Gibbs.

Dalton, Origin and Propagation of Disease.

Helmholz and Maxwell, Later views of the connection of Electricity and
Magnetism.

Godld, Account of the Astronomical Observatory at Cordoba, Argentine

Republic.

Mailly, Estimate of the Population of the World.

Morin, Warming and Ventilating Buildings. Part I.

DeForest, Additions to a Memoir on methods of interpolation. Part II.

Ethnology :

Remarks on the Rjokken-Moddiugs on the Northwest Coast of America.

Paul Schumacher.

On a Grammar and Dictionary of the Carib or Karif Language, with

some Account of the People by whom it is spoken. Dr. C. H. Berendt.

The Mound-builders and Platyenemism in Michigan. Henry Gilhuan.
The Leipsic "Museum of Ethnology." A. Scholt and Otis T. Mason.
Antiquities of. Union County, Illinois. Thomas M. Periine.

Antiquities of Knox County, Indiana, and Lawrence County, Illinois.

Dr. A. Patton.
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Miscellaneous Correspondence :

Explorations on the Western Coast of Nortb America. Wm. H. Dall.

Discovery of a large Meteorite in Mexico. William M. Piersoii.

On the Habits of the Beaver. Felix R. Brunot.

On a National Library. W. S. Jevous.

Prize Questions of Scieutfic Societies :

Society for the Encouragement of Science, Literature, and Art, Dunkirk,

France.

Society of Science, Art, and Literature, Hainaut, France.

1 Royal Institute for the Encouragement of the Natural, Economical, and

Technological Sciences, Naples, Italy.

Royal Academy of Science, Literature, and the Fine Arts, Brussels, Bel-

gium.

Society of Sciences of Haarlem, Holland.

Report for 1874.

Report of Committee of Regents on the Museum.

Arago, Eulogy on La Place.

Mailly, Eulogy on Quetelet.

Domas, Eulogy on A. A. De la Rive.

Hilgard, Tides and Tidal Action in Harbors.

Lemstkum and De la Rive, Electricity of the Atmosphere and the Aurora

Borealis.

DeCandolle and Gray, On a Dominant Language for Science.

Scuott and Everett, Underground Temperature.

DuPre and Henry, Earthquakes in North Carolina, 1874.

De la Rive, Report on the Transactions of the Society of Physics and Natural

History, of Geneva, from July, 1872, to June, 1873.

Morin', Warming and Ventilating Buildings. Part II.

Ethnology

:

Ancient Graves and Shell-heaps of California. Paul Schumacher.

t Account of the Burial of an Indian Squaw, Sau Bernardino County, Cali-

fornia. W. M. King.

Ancient Mounds of Mercer County, Illinois. Tyler McWborter.

Antiquities of Whitesides County, Illinois. W. H. Pratt.

A Study of Skulls and Long Bones, from Mounds near Albany, Illinois.

Dr. R. J. Farquharson.

The Shell-bed Skull. A. S. Tiffany.

Antiquities of Northern Ohio. Dr. George W. Hill.

The Age of Stone, and the Troglodytes of Breckinridge County, Kentucky.

R. S. Robertson.

Antiquities of Isle Royale, Lake Superior. A. C. Davis.

Antiquities of Yazoo County, Mississippi. J. W. C. Smith.

Antiquities of Tennessee. Dr. Daniel F. Wright.

Antiquities of Blount County, Tennessee. Miss Annie E. Law.

Antiquities of Orleans County, New York. Frank H. Cushing.

Antiquities of La Porte County, Indiana. R. S. Robertson.

Antiquities of Allen and De Kalb Counties, Indiana. R. S. Robertson.
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Ethnology

:

Antiquities of Jackson County, Tennessee. Rev. Joshua Haile, and James

W. McHenry.

Antiquities of Perry County, Ohio. W. Anderson.

Antiquities of Charles County, Maryland. Oliver N. Bryan.

Antiquities of Stanley and Montgomery Counties, North Carolina. F.

J. Kron.

Antiquities of Florida. Dr. Augustus Mitchell.
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ADVERTISEMENT.

Whoever attempts the enlargement of the bounds of knowledge

in any particular branch of science, in justice to himself, the

public, and previous laborers in the same field, should make him-

self familiar with all that has been previously published on the

subject. But information of this kind is so widely dispersed

through the journals and transactions of learned societies of all

parts of the civilized world, that index catalogues or references to

authorities are of the utmost importance to the investigator. In

consideration of this fact, the present work has been accepted for

publication, after having received the approval of our collaborators

in the line of astronomy.

JOSEPH HENEY,

Secretary Smithsonian Institution.

Washington, November, 1877.
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INTRODUCTION.

The design of the following Catalogue is to give a full list of

books and memoirs relating to Nebulae and Clusters, and to include

references to papers on allied subjects—as the Milky Way, the Neb-

ular Hypothesis, etc., etc., which may serve to give as complete a

knowledge as possible of the first two subjects. It was undertaken

in 1874, for my own use, and has been steadily prosecuted until

the present time ; and I am induced to offer it for publication, by

the hope that it may be found as useful to others as it has already

been to myself. It is believed to be nearly complete, so far as the

uses of the astronomer require. It is impossible, in a work of this

kind, to insure its entire completeness, but it is hoped that few im-

portant papers are omitted. It is also beyond the limits of the plan

to make an index for the bibliographer chiefly.

In reading upon any special subject there are several cases which

may arise : First, having any given series of publications, as the

Philosophical Transactions, for example, one may wish to know all

that has been printed in that series on this particular subject. The

present index has under the title of each publication a reference to

all works on nebulae and clusters contained in it. Second, one

may wish to know all the works on the special subject which we

owe to a particular author no matter where published ; in the

present index, under each author's name, is given a list of his

writings on nebulae, etc., arranged not chronologically, as in a

work of more extended scope they should be, but by periodicals.

All the papers of D'Arrest, for example, in the Astronomische

Nachrichten, are to be found together, chronologically arranged,

and so with papers in other journals. This form is convenient

for an index of so special a nature as the one in question, par-
48



IV INTRODUCTION.

tieularly as difficulties frequently arise as to the date of a paper,

which it is often hard to fix except by some arbitrary rule. If

such a rule be once adopted it must be adhered to although

it will often disarrange the true logical order of the papers.

Third, the question may be to discover all the papers written

on a special subject, no matter by what author. In the present

case such a question might be to find the papers which have

been written on a given nebula, or on the spectra of nebula? in

general, or something allied to this. It is plain that in so new

a subject great subdivision is not required, and I find by experi-

ence that all my own wants in this direction have been supplied by

adding after the reference to each paper a note more or less ex-

tended, giving an indication of the purport of the paper. A slight

familiarity with the writings of the various authorities will enable

one readily to turn to the authors likely to have treated a given

subject. Thus if the proper motion of nebuhc was in question, the

writings of Otto Struve, D'Arrest, Schoenfeld, Vogel,

Schultz, Schmidt, Rumker, Argelander, Oppolzer, Win-

NECKE,etc., would naturally be first consulted, and so with other

subjects.

One nebula, that in Orion, has received a vast amount of study,

and I have added a special bibliography of this, as well as one

referring to the Variable Nebulse.

Section IV consists of a reference-list to all published (and

many unpublished) drawings of nebulae and clusters. Under this

head many of the most extended memoirs will be again indexed,

and nearly all the monographs, so that it supplements in a way the

main index. That is if the memoirs on a certain nebula are sought

for and no preliminary clue is at hand, (as to authors,) it will be

Avell before looking through the whole list of author's names, to

look for this nebula in the list of drawings. If it is found there,

the references joined to it will indicate the principal papers on this

object.

To facilitate the finding of nebulse I have given in this part oi
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the work a finding list of Sir William Herschel's classes and

numbers, as well as of Messier's nebulae—the identifications rest

ing on the authority of Sir J. Herschel.

The abstracts of Sir William Herschel's papers I have made

much more full than in other cases, in order to present, if possible,

something like an adequate idea of the views of this great man on the

subject which is peculiarly his own. This is the more necessary, as

we have as yet no collection of his works which is generally avail-

able, (a want which it is hoped may be filled,) and as the earlier

volumes of the Philosophical Transactions are now quite rare.*

References to translations and reprints of important papers have

frequently been included in order that such papers may be accessible

to as many as possible in the native language of the reader.

Many popular and historical papers have been referred to which

appeared in Reviews and Magazines, but it is not supposed that such

references are by any means exhaustive of this part of the subject,

uor does it seem desirable that they should be so, since they are

largely repetitions one of another.

I have included (with some hesitation) a few references to the

views of the ancients on the Milky Way, etc., which may be

thought to render the Index more complete by presenting more

fully the historical side of the subject ; but in the main it refers to

publications made between the epoch of the invention of the tele-

scope and the present time.

It is to be noted that the references here made are always from a

consultation of the original work, when this was accessible, and not

by a transcription from any indices or general catalogues, like the

Royal Society's Catalogue of Scientific Papers for example. These

* A complete collection of his separate papers exists at the Pulkowa

Observatory, and also one in five volumes in the possession of his descend-

ants in England, but in order to gain an acquaintance with them in general,

it is necessary to examine no less than thirty-nine separate volumes of the

Philosophical Transactions. Much unpublished and most precious material

exists in manuscript.
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Lave however been consulted iu order to secure the necessary checks

upon accuracy.

A considerable number of the works quoted are not to be obtained

in the United States, and in many cases I have had only incomplete

sets of periodicals at hand, which may explain possible omissions.

Following, I give a list of all works on special astronomical

bibliography which are known to me, which may be of use to those

consulting this Catalogue.

Among this list of works, the only one similar in purport to the

present, is the work of my friend E. B. Knobel, Esq., F. R. A. S.,

etc. A careful comparison Avith § 4 of his work has assured me of

the accuracy both of his list and of the present one as it stood in

manuscript at the time of the publication of Mr. Knobel's paper.

The present Index is somewhat wider in scope than §4 of Mr.

Knobel's, and it contains a special reference to the contents of

each paper, which is not given in the other list. As the two works

were done independently, each serves as a useful check upon the

other.

LIST OF ASTRONOMICAL BIBLIOGRAPHIES.

Belgian Academy of Sciences : Bibliographic Academique. 1875. 8vo.

[This work contains, beside brief biographies of the various

members of the Academy, a full list of those works of each

member which have been printed in the publications of this

Academy, as well as tolerably full lists of such works printed

elsewhere.]

Carl, Ph.: Principien der Astronomischen Instrxcmentcnlcunde, p. 161.

[Literature of Micrometers.]

: Repertorium der Cometcn-Astronomie. 8vo. 1864.

[Contains references to observations, etc., of comets, and is

very complete.]

Darboux and Houel : Bulletin des Sciences Mathematiques et Astrono-

miques. Periodical. 8vo.

[Contains abstracts of, and criticisms upon, works and memoirs
on Astronomy, Mathematics, etc.]



Vol.

I
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Struve, Otto v.: Catalogus Librorum in Blbliotheca Speculae Pulcovensis.

8vo. 1858.

Weidler, J. F.: Bibliographia Astronomica , etc. 1755. 8vo.

Weller : Cometen-Literatur in the Anzeiger fur Kundeder Deutschen Vor.

zeit. 1857. No. 10, p. 321 ; No. 11, p. 359.

Wolf, R.: Sonnenflechcn Literatur in the Astronomische Mittheilungen.

: Handbuch der Mathematik, Astronomie, etc. 2 vols , Svo. 1872.

Young, Thos.: A Course of Lectures on Natural Philosophy. 2 vols.

1807. 4°. Vol. ii, p. 87.

PRINCIPAL ABBREVIATIONS USED IN THE REFERENCES OF THE
PRESENT WORK.*

Abbreviation. Work referred to.

Am. Ass. Adv. Sci.

Am. Jour. Sci.

A. N.
Ast. Jour.

B. A. A. S.

Bern.
B. J.

a r.
a t.

Mem. A. A. S.

Mem. R. A. S.

Mem. Soc. Spet. Ital.

Mon. Not. R. A. S
M. M.
Paris.

Phil. Mag.

Proc. A. A. S.

Proc. R. S.

P. T.

p.t.

Quar. Jour. Sci.

Sid. Mess.

V. J. S.

Proceedings American Association for the Advance-
ment of Science.

Silliman's American Journal Science and Arts.
Astronomische Nachrichten.
Gould's Astronomical Journal.
Eeports British Association for the Advancement ot

Science.

Mitt. d. Naturforsch. Gesell. in Bern.
Bode's [or Berliner] Jahrbuch.
Comptes Rendus de l'Acad^mie Royale des Sciences.

Connaissance des Terns.

Memoirs American Academy of Arts and Sciences.

[Boston.]
Memoirs of the Royal Astronomical Society.

Memorie della Societa degli Spettroscopisti Italiani.

Monthly Notices of the Royal Astronomical Society.

Melanges Mathematiques et Astronomiques.
Histoire [ou M6moires] de l'Academie Royale des

Sciences.

London, Edinhurg and Dublin Philosophical Maga-
zine.

Proceedings American Academy of Arts and Sciences.

[Boston.]
Proceedings of the Royal Society of London.
Philosophical Transactions of the Royal Society of

London.
Philosophical Transactions of the Royal Society of
London—abridgment to 1S00, by Huttok.

Quarterly Journal of Science.

Mitchel's Siderial Messenger.
Vierteljahrsschrift der Astron. Gesell. [Leipzig.]

* Those used and not given here will be easily understood.
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It remains to state that in the main body of the Catalogue I have

catalogued names commencing with Le or La under L, as Lalande,

LaHiee, etc. Names commencing with De have not been placed

under D, with the exception of D'Arrest, D'Abbadie, etc. Names

commencing with Von are not catalogued under V.

Edward S. Holden.

U. S. Naval Observatory,

Washington, January, 1877.





INDEX-CATALOGUE OF BOOKS AND MEMOIRS RE-

LATING TO NEBULiE, CLUSTERS, Etc.

[Alphabetically arranged by authors.]

Abbe: [Distribution of Nebulae in space.] Mon. Not. R. A. S., xxvii, p.

257.

: Mon. Not. R. A. S., xxxv, p. 236, and Am. Ass. Adv. ScL, 1870, p.

40. [The very much extended nebulae of Herschel's Cata-

logue.] See also Am. Jour. ScL, 3d series, ix, p. 42.

: Johnson's Cyclopedia, 4°., 1876, article Nebula, [succinct his-

tory.]

Abbott: Mon. Not. R. A. S., xxiii, p. 32. [Cluster k Cruets.']

: [Nebula surrounding 77 Argus.'] Mon. Not. R. A. S., xxv, 192;

xxviii, 200.

: Mon. Not. R. A. S., ixxi, pp. 226, 230, 231. [Nebula in Argo.]

: Mon. Not. R. A. S., xxxii, p. 61. [Note on Nebula in Argo.]

: [Nebula surrounding n Argus.] Mon. Not. R. S. Tasmania, 1870,

p. 21, [2 sketches] ; 1871, p. 17 ; 1872, p. 27.

Abhandlung d. Konig. Sachs. Gesellschaft der Wissenschaften :
See

Sachs. Qeseli. Konig. Abh.

Academy of Sciences, Paris Histoire et Memoires.

A.D.
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Academy of Sciences, Paris : Comptes Rcndus.

Volume.



NEBULiE, CLUSTERS, ETC.

American Journal of Science : [Silliman's.]

iSeries.
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Argelander : Maps of Durchmusterung give 62 nebulaa. [See Littrow.]

: Rheinl. u. Westph. Sitzungsber. xix, 1882, p. 79, [on a missing

nebula.]

: A. N., lxxi, col. 287. [On an error in place of nebula in Bonn
Zones—0°, No. 2436.] See Peters, 0.« A. F.

Astronomische G-esellschaft : Vierteljahrsschrift.

A. D.
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Astroxomische Nachrichten— Continued.

Vol.

XLI

LIX

LX
LXI
LXII
LX1II

LXIV
t (

U

LXV

lxvi
u

( £

LXVII
(I

LXVIII

LXIX

Col.

361

369
13

31

65
271
377
193

197
177
243
246
305

1

125
289

1

'65

93

261
262
297
315
47
81

161

1

225
251
353
302

A uthor.

Auwers.
Auwers.
D' Arrest.
Goklsehmidt.
Winnecke.
Auwers.
D'Arrest.
Bond, G. P.

D'Arrest.
D'Arrest.
Schultz, H.
[Oppolzer.]
Rii inker, G.
Schmidt.
D'Arrest.
Riimker, G.
D'Arrest.
Schultz, H.
Riimker, G.
Schmidt.
Secchi.

Schultz, H.
Schultz, H.
Schultz, H.
Riimker, G.
Secchi.

Schultz, H.
Riimker, G.
D'Arrest.
Riimker, G.
Schmidt.

Vol.
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Astronomical Society, Royal : Monthly Notices.

Vol.
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Auwers, A. : Wm. Herscdel's Verz. v. Nebelflecken u. Slernliaufen.

Kcenigsberg Observations. Vol. 34. 18G2. p. 155.

: Koenigsberg Observation?. Vol. 35. 1865. p. 193.

[Contains hcliometer observations of places of various nebulas.]

: A. N., xlv, col. 247. [Discovery of a nebula.]

: A. N, lviii, col. 361. [On the variability of No. 5^8, Bonn
Zone -4- 30°

; and observations.]

: Verz d. Oerter von 40 Nebelflecken, etc. A. N., lviii, 1862, col.

369. [Also contains remarks on personal errors in observations

of nebulas.]

: A. N., lix, col. 271. [Identity of Olbers' nebula of 1802 with

one of Herschel's.]

: [Discovery of a new star in the nebula 80 M.] A. N, liii, col. 294.

See Mon. Not. R. A. S., xxi, p. 32.

: [Hind's missing nebula of 1852.] Mon. Not. R. A. S., xxii,

p. 150.

Baily, P. : Chart and Catalogue of the Pleiades, [published about 1820.

I bave not been able to find this work.]

Bameby : Mon. Not. R. A. S. March, 1874, vol. xxxiv, p. 248. [Vari-

ability of Gth star in trapezium of Orion. ]

Berlin Academy Memoirs : A. D. 1794-5, p. 179. Bode.

Berlin, Gesell. Natur. Freunde : Vol. I, [1795,] p. 304. Bode.

Bern : Mitt. d. Naturforsch. Gesell., A. D. 1850. May, F. v. ft.

Bessel: Ast. Untersuchungen ; i
; p. 209, [positions of Pleiades.]

: [Eloge of W. Herschel,] Engelmann's Bessel, iii, p. 468.

: [Cysat knew of the nebula of Orion ] B. J., 1808, p. 122.

Bevis : [Discovered G. C. 1157 = M. 1.] See Auwers in Kcenigsberg Obs.

Vol. 34.

Bianchi : Observations de deux ne"buleuses nouvelles. 1839. A. N., xvi,

col. 371.

Biela: A. N., v, col. 425, [on Cacctatore's new nebula.] See Zach.

Corres. Astron., 14, p. 409, [on two new nebulae.]

Bode > Eecueil de Tables Astronomiques, 1776, i, p. 206, [notes the ten-

dency of star clusters to lie near the miiky way, and the rarity

of true nebulas in that circle.]

: Kepresentation des Astres. 1782.

: Anleitung z. Kenntniss des G-estirnten Himmels, 8°, Berlin, 1801,

[7th ed.,] p. 166, [nebula of Orion, with two figures in Pla*e 1,]

p. 556.



8 INDEX CATALOGUE.

Boclo : Himmelskarten : Tafcl 30. [Figure of nebula of Orion.]

: Gedanken u. d. Austheilung d. Nebclnecke, etc., ini Weltraum.

Mem. Berlin Acad'y, 1794-5, p. 179.

: [Same.] Berlin, Gesell. Nat. Freunde, Vol. I., [1795,] p. 304.

: Neu entd. Nebelstcrne, B. J., 1779. p. G5. [Verzeicbniss der

Bekannten,] ib. p. 70.

: B. J., 1782, p. 155, [list of new nebulae.]

Bode's oder Berliner Jahrbuch

:

A. D.
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Bond G. P. : In tao Harvard Coll. Obs'y Zones, Annals, vol. i, are 8
'

nebula : [1] Z. 14, 10
; [3] 50, 54

; [2] 38, 39
; [1] 2G, 27

; [1]

22, 23.

: Annual Reports of Director of llarv. Coll. Obs'y, 1859-64. 8vo.

[Progress of work on nebula?, etc.]

Bond, \Y. C: Annual Reports as Director of Harv. Coll. Obs'y, giving

prpgress of work on nebulae. [184G-55,] vol. i, Canals Harv.

Coll. Obs'y, p. lxvii, et seq.

: Description of tbe nebula about Orionis. Mem. A. A. S., iii,

1848, p. 87, [with steel engraving.]

: Annals Harv. Coll. Obs'y, i, p. 2G5. [Obs. of H, i, 15.]

: A. A. S. Proc, i, p. 165. [Dumb-bell nebula = M. 27.]

..
: A. A. S. Proc, i, p. 325. [Observations of h. 1357, h. 1376, h.

859, and nebula of Orion.']

: Same volume, p. 342. [Resolvability of nebula of Orion.] See

also Am. Jour. Sci., 2d series, iv, p. 427.

Borelly : Bulletin Ast. de VObs. de Paris ;
i, p. 162. [Discovery of several

nebulae.]

: A. N., lxxix, col. 205. [Discovery of a nebula.]

Bradley : Observations of two nebulce. 1727, Feb. 16. Bradley's Mis-

cellaneous Works, [Rigatjd,] p. 861.

Brayley : Proc. R. S., xiv, p. 120. [Nebular hypothesis]

Bredichin, T. : Spectre des nebuleuses. Mem. Soc. Spet. Ital., Nov., 1875,

p. 109. [Contains an examination of the spectra of the follow-

. ing planetary nebula? : G. C. 4964, 4628, 4234, 4447, 4390, 4510,

4373. The spectra of all these are nearly identical. G. C. 4244

gives a stellar spectrum; G. C. 4532 [dumb -bell,] 4373, and

4572 also examined.]

: Spectre des nebuleuses. Annates de VObservatoire de Moscou, ii,

[2me liv.,] p. 60. [Spectra of the nebula? G. C. Nos. 4964.

4628, 4234, 4447, 4390, 4510, 4373. The mean spectrum of

planetary nebula? is A = 5003.9 ± 1.2; B = 4957.9 =b 11.4 ; C
= 4859.2 ± 3.1 ; wave lengths.]

: Observations des nebuleuses. Same vol., p. 114. [Positions of

nebula? by Bredichin and Schweizer in 1862-5 and 1875.

New nebula, 1876-0 a == 23 h 54m 509
rf + 7° 3'.0. Measures

of G. C. 4532 [dumb-bell,] 4702, 116, 117, 307, 575, 600, Nova,

1225, 1949, 1950, 2203-7, 2946, 3035, 3453, 4234, 4244, 4294,

4373, 4390, 4447, 4510, 4572, 4580, 4627, 4628, 4670, 4078, 4760,

4964, 5040.]

: Tempel's variable nebula in the Pleiades. Same vol., p. 125.

Breen : A. N., xliii, col. 246. [Discovery of a nebula.]

49
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British Ass. Adv. Science : Report.

A. D.
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Cassini, J. D. : Elemens cVAstronomic, 1740, 4°, p. 77. [Brief historical

note.]

—
: De Cometa anni 1G52-3. [Nebulae of Andromeda and Orion.

Discovery of the fourth star in Orion's trapezium.]

: Decouverte de la lumiere celeste qui parait dans le Zodiaque.

[Suspects nebula; of Andromeda and Orion to be star clusters.]

For the last two references see Delambre, Hist, de VAst. Mo-

derne, vol. ii, pp. 700, 709, 744.]

: Etoile nebuleuse de la constellation de l'Ecrevisse. Hist, de VAcad.

R. des Sci., x, p. 117.

Catalogue des Nebuleuses, etc. : Observees par Messier a Paris, et par

Lacaille au Cap. C. T. 1783.

Cb.acomaC : National Almanac, [U. S.,] 8vo, 1864, p. 3G. [Notice of

discovery of his variable nebula.]

.
: Bull. Internat. de I'Obs. de Paris. 18G3, April 26. [Variable

nebula h. 1191.]

C. R., lv, 1862, p. 888.

Nebuleuse variable de £ Taureau. C. R., lvi, 1863, p. 637.

C. R., lxvi, p. 306. [Notice of a paper presented to the Academy
of Sciences on the constitution of nebula?.]

: A. N, lvii, col. 374. [Annular nebula of Lyra.~\ See Les Monde s,

No. 9, p. 241.

. : [Missing nebula in Coma Berenices.^ Mon. Not. R. A. S., xxii,

p. 277.

Chambers : Descriptive Astronomy, 8°, 1867, p. 568. Catalogue of 109 re-

markable nebulas and clusters. See also pp. 496, 500, 502, 535.

and 710.

CfceseuX : [In Mem. de VAcad. R. des Sciences, 1759, p. 469, reference is

made to a paper of Cheseux on nebulas, read by Reumek,

1746, August 6. In the Mcmoires for 1746 I have not been able

to find any reference to this.]

Coniptes Rendus : See Academy of Sciences.

Collegio Romano : Bull. Meteor. deWOsserv., 1865, January. Secchi.

: Memorie dell' Osservatorio.

A D.
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Conuaissance des Temps

:

A. D.
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D '

Arrest : A. N., lvii, col. 341. [Hind's variable nebula and Nebula

Orionis.]

: A. N, lvii, col. 345. [Variability of H. iv, 4.]

: A. N, lviii, col. 1. [List of 50 double nebula?.]

: A. N., lviii, col. 155. [No. 580 zone -|- 30° of Bonn zones. Vari-

able nebula.]

: A. N, lviii, col. 175. [List of nebulae in the Bonn zones.]

: A. N., lix, col. 13. [On the Mcrope Nebula in the Pleiades ; also

on a second nebula in this group.]

: A. N., Ix, col. 377. [On Chacornac's variable nebula near £

Tauri ; comet of 1792, II, etc.]

: A. N., lxii, col. 197. [Ueber den Nebcl H. i, 118.]

: A. N., lxiii, col. 177. [Observations of some nebula? in Lord
Hosse's " list of nebulas not found."]

: A. N, lxiii, col. 180. [List of 215 new nebula?.]

: A. N, lxiv, col. 125. [On Messier 49; disappearance of a

nebula observed by Schmidt in this group.]

: A. N, lxv, col. 1. [Second list of new nebula?.]

: A. N, lxviii, col. 251. [Three missing nebukw]

: A. N., lxx, col. 337. [Lefebvre's drawing of Orion nebula.]

. A. N., lxxi, col. 143. [Nebula near Hind's variable.]

: A. N. ,
lxxix, col. 3. [Spectral lines of nebula?.]

: A. N. ,
lxxix, col. 193. [Spectroscopic observations of two nebula?

;

G. C. 1532 = n. iv, 45, and Q. C. 4373 = H. iv, 37 ; the par-

allax of H. iv, 37, is less than 0.07 //
; changes in spectrum of

H. iv, 37.]

: A. N., lxxx, col. 189. [Spectra of nebula?. Gaseous nebula? belong

to our system.]

: [Notice of D 'Arrest's catalogue of nebula?.] Mon. Not. R. A. S.,

xxviii, p. 94.

: Ast. Jour., vol. 2, p. 130. [New Nebula, a = 285° 58 / 8.2" J =
+ 0° 4G / 7.7" 1852-0.]

Dawes : Mon. Not. R. A. S., viii, p. 31. [Star in nebula of Orion.~\

Democritus : See Plutarch De Placit. Lib. iii, cap. 1. [Views on the

milky way.]

De Morgan: Phil. Mag., L. E. D., 3d ser., vol. 22, p. 241. [Analysis of

works of "Wright, of Durham.]

Denning: A. N., lxxx, col. 299. [Orion nebula. Ten stars in and near

the trapezium.] See Salter.

Derham : Observations on nebulous stars. P. T., 1733, p. 70, and p. t. vii,

p. G02. [Catalogue of 10 Nebula? from Hevelius' Prodromus.]
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Dien : See Le Verrier. [New nebula.] C. R., xl, p. 775.

Doppelmayer : Himinelskarten. Blatt. 26. [Figure of nebula Orionis,

after Huyghens and Picard.

Drew, John : Atlas of nebulae and clusters, Southampton, [about] 1864,

[I have never seen this work, but suppose it to have been similar

to a series of charts made by him for the South Kensington

Museum. These are none of them original.]

Dreyer, J. : V. J. S., 1876, p. 69. [Review of Schtjltz's 500 nebula?.]

: V. J. S., 1876, p. 269. [Review of Schcenfeld, Ast. Obs.

Mannheim, vol. ii ;] and same vol. p. 276. [Review of Vogel,

Leipzig observations, 1876.] [Dreyer also notes that the

Merope variable nebula is not seen in Lord Rosse's telescopes.]

: A. N., lxxxviii, col. 359. [Announcement of his proposed sup-

plement to Herschel's general catalogue of nebulas.]

: Mon. Not. R. A. S., xxxvii, p. 427. [Identification of some of

Stephan's nebulas.]

Duner : A. N., lxxviii, col. 251. [Discovery of a nebula.]

Dunlop : A catalogue of nebulae, etc., in the southern hemisphere. P. T..

1828, p. 113. [629 objects ; figures of 27.] Ed. Jour. ScL, x,

p. 282.

Durchmusterung, etc. : [Argelander.] The Maps have 62 nebulae and

clusters. See Littrow.

Edinburgh Journal of Science : Vol. x, p. 282. [Dunlop.]

Edinburgh New Phil. Journal : Vol. xxxiii, p. 307. [Arago.]

Edinburgh Review : Vol. 88, p. 55. [Review of Sir John Herschel's
Survey of the Southern Heavens.]

Ellery : Mon. Not. R. A. S., xxxiv, p. 269. [Note on rj Argus.]

Engelmann R. : Messungen 90 Doppelsternen, etc., p. 147. [Variability

of stars in nebula Orionis.]

: [Has a series of observations on nebulae, made in 1865 and 1^66,

and as yet unpublished. See Vogel's Beob. v. Nebeljlec/ccn,

etc., 1867, p. 85.]

: V. J. S., 1875, p. 111. [Review of Helmert's work on the cluster

in Sobieski's Shield.]

Ennis : Origin of the stars. 8vo.

. Phil. Mag., L. E. D., 5th series, vol. 3, p. 262. [Nebular Hypoth-
esis.]



NEBULA, CLUSTERS, ETC. 15

Eratosthenes : Catasterisms, cap. 22, p. 51. (Schaubach.) [Mentions

cluster in Perseus.]

Everett: A. N., xxx, col. 95. [Observations of nebulae at Harvard
Coll. Obs'y, by W. C. and G. P. Bond.]

Faye : C. R., lx, 1865, i, p. 468. [Remarks on Secchi's observations of

tbe Spectrum of Nebula of Orion, etc.]

Fennicae Soc. Sci. : Acta., Vol. viii, p. 55. [Krueger.]

Flammarioil : Histoire du Ciel. 8vo. Paris, 1872.

Flamsteed : [Discovered G. C. 428.] See Baily's account of the Rev.

John Flamsteed, etc., catalogue. Flamsteed also observed

M. 41 = G. C. 1454.

Plaugergues, Honore : Observation qu'il y a ad sud de la nebuleuse

d'Orion une seconde nebuleuse, etc. Mem. de Vlnst, i. [an VI,]

[1798,] p. 106.

[Simple mention of the existence of such a nebula, of oval

figure and perfectly uniform brilliancy.]

: Observations de la nebuleuse d'Orion. C. T., 1802, [an XI,] p.

361.

Fontaney : Hist, de VAcad. des Sciences depuis 1686-99, tome ii, p. 19, Paris,

1733. [Description of the Magellanic clouds in 1685.]

Frankland and Lockyer : C. R., vol. lxix, 1869, p. 1519. [Spectra of neb-

ula?.]

Fritsch : Ueber den angeblichen Unterschied der Nebelsterne u. Nebel-

flecken. B. J., 1803, p. 153.

Funccius : De Galactia, seu circulo lacteo. 1686. 4°.

Galileo : Siderius nuntius. Francof., 1610, p. 32. [Galileo's opinion

that nebula? are clusters of stars.] See Kepler's Dissertatio

cum nuntio sidereo. p. 39 in this connection.

Gautier : Recent researches on Nebulae, [history of,] condensed from
Bibliothcque Univ., 1862. Am. Jour. Sci., 2d series, xxxv, p.

101, and xxxvii, p. 198. [See also Smithsonian Report, 1863,

p. 299.]

Gill: [Stars within trapezium of Orion nebula.] Mon. Not. R. A. S.
}

xxvii, p. 315.

Giiliss: Wash. Ast. Obs., 1868, p. 65. Catalogue of double stars, No. 82.

[Changes in Y Argus.]
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Gilliss : Wash. Ast. Ob.s., catalogue of southern stars, p. 17, No. 30. Obser-

vation of G. C. 193. [Difference of lm. with h's K. A.]

: Ast. Jour., vol. ii, p. 178. [Errors in Lacaille's catalogue of

clusters ; Nos. 3134, 3528, 3881, 4375, and 4449.]

Glauchius : Theoria Vice Lactese. 16G3. 4°.

Goldschmidt : C. R., lviii, 1864, i, p. 72. [Study of the Pleiades.']

: A. N, lix, col. 31. [Nebula Orionis and G. C. 2403.]

Gore : Southern stellar objects for small telescopes. London, 1877.

[Gould :] Mon. Not. R. A. S., xxxii, p. 178. [v Argus nebula.]

[ :] Mon. Not. R. A. S., xxxiv, p. 194. [Notice of star-clusters

photographed at Cordoba.]

Gould's Astronomical Journal

:

Vol.
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Hall, Maxwell : Nature. 1877. Jan. 11, p. 244. [Observations of the

variable nebula near Mcrope Pleiadum ; it was bright Oct. 20,

1876.]

Halley : P. T., xxix, 1715, p. 390. [Catalogue of 6 nebulae.]

: P. T., 1720, p. 22.

Harding : Verz. der Nebelflecke, etc., von Messier, mit Beriicksichtigung

der Herschelschen Cataloge. Kleine Astron. Ephem., 1834.

: Acbt neue Nebelflecke. B. J., 1827, p. 134.

Harvard College Observatory : Annals.

Vol.
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Herschel, J. : Account, etc., of tho Nebula in Orion, and observations on

the nebula of Andromeda. Mom. R. A. S., vol. ii, p. 487, with

a plate.

: [On the fifth star of the trapezium of Orion."] Mem. R. A. S.,

iii, p. 189. See also page 187. [Herschel and Kamage.]

: A list of test objects, etc. Mem. R. A. S., viii, p. 21.

: Mem. R. A. S., vol. vi, p. 78. [Connection of double stars with

nebulas.]

: Observations on nebulae at the Cape of Good Hope. Report B. A.

A. S., 1838, part ii, p. 17.

: Report B. A. A. S., 1815, President's address. [General account

of nebular science ; belief that elliptical nebulae are in general

stellar.]

: Bull. Sci. dc I'Ac. Imp. de St. Pet., vol. iv, 1838, p. 238. [Letter

to "W. Struve on G. C. H. Observations.]

: A. N., xii, col. 274. [Observations at Cape of Good Hope.]

: Account of nebulae observed at the Cape of Good Hope. Man.

Not. R. A. S., iii, p. 75.

: [Missing nebula in Coma Berenices.] Mon. Not. R. A. S., xxii,

p. 248.

: [Nebula round n Argus.] Mon. Not. R. A. S., xxviii, p. 225, and

xxxi, p. 228.

: [Nebula round n Argus.] [Spectra of southern nebulae.] Mon.

Not. R. A. S., xxix, p. 82 ; see p. 1G4.

: Observations on 2307 nebulae, made at Slough. P. T., 1833, p. 359.

[Figures of 67.]

: General catalogue of nebulae and clusters of stars. P. T., 1864,

p. 1. [5079 nebulae.]

: Nebula of Orion. Obs. C. G. H., p. 25, with plate.

[ ] : Am. Jour. Sci., 2d series, v. p. 86.

Herschel, Capt. J. : Mon. Not.R. A. S., vol. xxix, p. 82. [n Argus.]

: Mon. Not. R. A. S., xxxi, p. 235. [Nebula in Argo.]

: Spectra of southern nebulae. Proc. R. S., vol. xvi, 1867-8, pp.

417 and 451. [Contains observations of spectrum of Orion

nebula.]

: Proc. R. S , xvii, 303.

Herschel, W. : Siimmtliehe Schriften. Erster Band, 1826. Dresden and

Leipzig. SeePFAEF. [Editor of the above work.] It contains

many editorial errors. Only one volume was printed.

: Ueber die Natur u. den Bau dor Sonne u. Fixsternc. [Transla-

tion from P. T., 1801,] p. 65, Sammlung Astron. Abhand.,

[Bode.] Berlin, 1795
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Herschel, W. : C. G. H. Obs'ns, p. 128. [Catalogue of 8 nebulae discov-

ered by him and not elsewhere published.]

: Mem. R. A. S. i, p. 167. Observations of M. 20=G. C. 4355.

: B. J'., 1787, p. 213. [Letter to Bode, describing the contents of

his memoir " On the Construction of the Heavens." 1785 ]

: Endcckung [einiger] Nebelflecken, etc. B. J., 1788, p. 238.

[Translation from "On the Construction of the Heavens."

1785.]

: Verz. von 1,000 neuen Nebelflecken. B. J., 1791, p. 157.

: Verz. von 1,000 neuen JSTebelfiecken. B. J., 1794, p. 151.

: UeberdieAnordnung des Weltgebaudes, [translated by Fischer.]

B. J., 1794, pp. 213 and 226.

: B. J., 1795, p. 65.

: Ueber die eigentlichen Nebelsterne. B. J., 1801, p. 128, [trans-

lation from P. T., 1791.]

: On the power of penetrating into space by telescopes, [translated

by Ideler.] B. J., 1804, p. 231.

: Ueber den Nebelfieck H. i. 7, etc. B. J"., 1805, p. 211. [Correc-

tion of an error in its place.]

: Ueber den Bau des Himmels, [translated by Ideler.] B. J.,

1807, p. 113.

: Verz. von 500 neuen Nebelflecken. B. J., 1807, p. 129.

: Ast. observations relating to the siderial part of the Heavens and

its connection with the nebulous part, [translated by Brandes.]
B. J., 1818, p. 97.

: Einige merkwiirdigenStellen der Milchstrasse. B. J. , 1821, p. 149.

Abstracts of Sir William Herschel's Memoirs in the Philosophical

Transactions.

A.D. Vol. p.

1784 74 437 Account of some observations tending to investigate the Con-

struction of the Heavens.

438 Resolution of the milky way.

439 Number of stars visible in field of the 20-foot telescope.

440 Examination of Messier's nebulaa.

442 Arrangement of nebulaa and clusters in strata, sometimes

of great length.

443 Sun near the centre of the milky way.

445 Star gauging defined.

446 Table of results of star gauging from 15h 10™ to lC h 37""

11. A. and from 92° to 94° N. P. D., and ll h lGm to 14»

30m and 78° to 80° N. P. D.
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Herschel, W. : Abstracts of Memoirs—Continued.

A D. Vol. P.

I7S4 74 448 The solar motion explained by the situation of the sun in

the milky way.

448 Local distribution of nebulae—nebulas surrounded by spaces

vacant of stars.

449 Strata of Cancer and Coma Berenices described.

"With this memoir is a plate of figures of nebula?. Plate

xvii, fig. 1, M. 98; 2, M. 53; 3, H., ij, 28, [resolvable;]

4, H., i, 18 ; 5, H., iii, 15 ; 6, H., iv, 5 ; 7, H., iv, 2 ; 8,

H., iv, 3; 9, 10; 11, H., i, 13; 12, 13, 14, 15?

Also Plate xviii, construction of the heavens—cloven disc.

1785 75 213 On the Construction of the Heavens.

214 Theoretical view of the formation of nebula?.

Form I. Condensation of neighboring stars about a cen-

tral and larger star: globular forms.

215 Form II. Condensation of neighboring stars about a nucleus

of contiguous stars : condensed irregular forms.

Form III. Condensation about a stream of stars, producing

a form coarsely similar to the prototype : extended,

branching, compound forms.

216 Form IV. Compound forms derived from the mutual at-

traction of clusters.

V. Vacancies will then arise in the surrounding space.

Objection to the above views; they tend to show a gradual

destruction of the universe. Kesponse, that space is in-

finite and that the occasional destruction of one star

may operate to give life to the rest.

217 Optical appearances to an observer within a nebula of the

third form.

219 Kesults of observation—star gauges.

221-240 Gauges throughout the 24h in K. A. Eesult3 given in

detail.

241 The stars being supposed to be nearly equally scattered,

and their number in a field of view of known angular

diameter being given, to determine the length of the

visual ray. Solution of the problem.

243 Another solution.

244 Proof that the sun is situated in a compound nebula of

Form III.

253 Section of our siderial system.

254 Origin of nebulous strata.

256 M. 80 and M. 4 on the edges of vacancies.

257 Phenomena at the Poles of our nebula.
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Hersctel, W. : Abstracts of Memoirs—Continued.

A.D. Vol. p.

1785 75 258 Enumeration of very compound nebula or milky way.

Ten described, including that of Orion and Andromeda.

263 Account of nebula of Lyra. G. C, 4447.

Planetary nebulae. Observations of G. C, 4628, 4964,

4572, 4565, 826, 2102, 4302.

The accompanying plate gives a figure of a section of the

milky way.

1786 76 457 Catalogue of one thousand New Nebulce and Clusters oj

Stars.

Description of sweeping telescope ; Newtonian ; 20 feet

focus, 18.7 in. aperture, power 157, field 15 / 4".

458 Description of the method of sweeping.

464 Probable errors of the places given by the sweeps before

1783, Dec. 13, Aa = lm , Ad S'-IO', during 1784 Aa

< 30s
, AS <5'.

Till 1785, September 24, Aa < 12s
, Ad <4'.

After 1786, April, Aa < 6s
, A6 < 2'.

466 Definition of classes of nebulae and clusters.

467 A map of positions of nebulae was made for identification.

469 Explanation of a short method of describing appearance of

nebulae by letters.

471 Catalogue

:

Class I No. 1 to No. 93

II No. 1 to No. 402

III No. 1 to No. 376

IV No. 1 to No. 29

V No. 1 to No. 24

VI No. 1 to No. 19

VII No. 1 to No. 17

VIII No. 1 to No. 40

498 Notes to special nebulae.

1789 79 212 Catalogue of a second thousand of New Nebula and Clusters

of Stars ; with a few introductory Remarks on the Con-

struction of the Heavens.

213 A telescope has power to penetrate into space. Proof that

every star is a sun shining by its native brightness.

214 Systems of stars—globular clusters and definition of a clus-

ter.

216 Admitting that a cluster is real, not apparent, the stars com-

posing it are about of equal magnitude.

217 At the same distance from the centre an equal scattering

takes place.

These clusters are of a globular form.

218 They are more condensed at the centre than at the surface.
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Herschel, W. : Abstracts of Memoirs—Continued.

A.D. Vol. P.

1789 79 219 Form I of nebulas, [P. T., 1785, p. 214,] is thus shown to

exist in the heavens.

Such clusters are subject to central powers.

220 The idea of other central forces [than that of gravity] in

the construction of the siderial heavens, was given in

certain mathematical papers delivered to the Phil. Soc.

of Bath, [and is yet entertained.]

221 Not only were round nebulae and clusters formed by cen-

tral powers, but likewise every cluster of stars or nebula

that shows a gradual condensation, or increasing bright-

ness towards a centre.

222 This theory of central power is fully established on grounds

[of observation] which cannot be overturned.

223 Clusters can be f >und of 10' diameter with a certain de-

gree of compression and stars of a certain magnitude,

and smaller clusters of 4' 3' 2' in diameter, with smaller

stars and greater compression, and so on through resolv-

able nebulae by imperceptible steps, to the smallest and

faintest [and most distant] nebulae.

224 Other clusters there are, which lead to the belief that either

they are more compressed or are composed of larger stars.

Spherical clusters are probably not more different in

size among themselves than ditferent individuals of

plants of the same species. As it has been shown that the

spherical figure of a cluster of stars is owing to centra,

powers, it follows that those clusters which, caeteris

paribus, are the most complete in this figure, must have

been the longest exposed to the action of these causes.

225 The maturity of a siderial system may thus be judged from

the disposition of the component parts

Planetary nebulae may be looked on as very aged.

226 Though we cannot see any individual nebula pass through

all its stages of life, we can select particular ones in each

peculiar stage.

226

255

Catalogue

:
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Herschel, W. : Abstracts of Memoirs—Continued.

A. D. Vol. P.

1791 81 71 On Nebuloits Stars properly so called.

The name nebulous stars incorrectly used in former times.

72 Nebulae can be selected so that an insensible gradation shall

take place from a coarse cluster like the Pleiades down
to a milky nebulosity like that in Orion, every interme-

diate step being represented. This tends to confirm the

hypothesis that all are composed of stars more or less

remote.

73 A comparison of the two extremes of the series, as a coarse

cluster and a nebulous star, indicates, however, that the

nebulosity about the star is not of a starry nature.

74 Summary of the reason which led to the belief that all

nebulae were clusters more or less remote.

Basis for the ideas of connection and disjunction of stars

and nebulae.

75-77 Particular examples of such supposed conjunctions and

disassociations.

The trapezium of Orion is unconnected with the nebula.

78-82 Notes of observations on nebulous stars and consideration

of the relation of the nucleus to the envelope in each

case.

83 Considering H, iv 69, [= G. C. 810,] as a typical nebu-

lous star, and supposing the nucleus and chevelure to be

connected, we may, 1st, suppose the whole to be of stars,

in which case either the nucleus is enormously larger

than other stars of its stellar magnitude or the envelope

is composed of stars indefinitely small ; or, 2d, we must

admit that the star is involved in a shining fluid of a

nature totally unknown to us.

84 The telescopic milky way is probably composed of this shin-

ing fluid, which must commence somewhere about the

range of the stars of the 7th magnitude, and extend to

the regions of the 9th, 10th, 11th, and 12th.

83 The shining fluid might exist independently of stars. The
light of this fluid is no kind of reflection from the star

in the centre. If this matter is self-luminous, it seems

more fit to produce a star by its condensation than to

depend on the star for its existence.

86 List of diffused nebulosities and planetary nebulae; both

better accounted for by the hypothesis of a shining fluid

than by supposing them to be distant stars.

Regeneration of stars from planetary nebulae.

87 How far the light-corpuscles emitted from millions of suns

may be concerned in this shining fluid it is not neces-
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Herschel, W. : Abstracts of Memoirs—Continued.

a.d. Vol. P.

1791 81 88 sary to inquire—we need not know the origin of the lu-

minous matter whose existence is rendered evident by
means of nebulous stars.

1795 85 46 On the Nature and Construction. of the Sun and Fixed Stars.

69 Speculations on the Satellites of Fixed Stars; the mutual

distance of the component stars of condensed clusters,

and on the distances of the clusters themselves, etc.

70 Star gauges. 19h .6 to 20h .2 ; N. P. D. = 73°.9.

1796 86 166 Method of observing the Changes that happen to the Fixed

stars, etc.

1800 90 49 On the poiver of penetrating into Space by telescopes, etc.

63 Kelative distance from the earth of cluster in Perseus and

other clusters.

70-78 Observations in detail of several nebulae, each with vari-

ous telescopes.

1802 92 477 Catalogue of 500 new Nebulas, Nebulous Stars, Planetary

Nebulae and Clusters of Stars ; with remarks on the Con-

struction of the Heavens.

After a sufficient number of celestial objects is found, there

is a necessity for a scientific classification. The former

classification was only for the convenience of the observer.

478 Enumeration of the parts that enter into the construction

of the heavens.

I. Of insulated stars.

479 Notion of an insulated star—our sun is one.

480 The milky way consists of stars very differently scattered

from those which are immediately about us.

II. Of Binary Siderial Systems or Double Stars.

480-485 Theoretical notions of such systems.

486 Many of them have already changed their situation with

regard to each other in a progressive course, denoting a

periodical revolution round each other.

Our sun does not belong to such a system.

III. Of more complicated Siderial Systems, or treble, quad-

ruple, quintuple, and multiple stars.

487 Theorem as to the permanent connection of revolving stars,

when the forces acting on any one of them reduced to a

direction as coming from the empty centre, are in the

direct ratio of the distances from that centre.
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Herschel, W. : Abstracts of Memoirs—Continued.

A.D. Vol. P.

1802 92 487-495 Hypothetical examples of such connections.

495 IV. Of Clustering Stars and the Milky Way.

Marks of clustering in the milky way. Example of the

stars between /3 and £ Cygni.

496 " We may indeed partly ascribe the increase, both of

brightness and of apparent compression, to a greater

depth of the space which contains these stars ; but this

will equally tend to show their clustering condition, for

since the increase of brightness is gradual, the space con-

taining the clustering stars must tend to a spherical

form if the gradual increase of brightness is to be ex-

plained by the situation of the stars."

V. Of groups of Stars. Definition.

497 VI. Of clusters of Stars. Definition.

VII. Of Nebulce. Perhaps they are all to be resolved into

the three last-mentioned species.

498 Power of a telescope to penetrate not only space but time

[past.]

499 VIII. Of Stars with Burs or Stellar Nebulae.

IX. Of Milky Nebulosity.

Probably of two kinds. 1st, apparent, which is formed by
distant ["widely-extended"] clustering stars, and, 2d,

real, and possibly at no very great distance from us. The
nebula of Orion of this latter kind.

500 X. Of Nebulous Stars.

501 XI. Of Planetary Nebulce.

Perhaps they are allied to nebulous stars.

XII. Of Planetary Nebulce with Centrzs.

603 Cataloggue.
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Herschel, W. : Abstracts of Memoirs—Continued.

A.D. Vol. P.

1811 101 272 Diffused nebulosity exists in great abundance.

275 Observations of more than one hundred and fifty square

degrees of it.

277 Its abundance exceeds all imagination.

Nebulous matter consists of substances that give out light,

which may have many other properties.

278-281 Nebulous diffusions contain both milky nebulosity, and

such as from its faint appearance may be mistaken

for resolvable.

278-279 The range of its visibility is confined to very moderate

limits.

280 The purpose for which such great abundance of nebulosity

may exist, deserves investigation.

282 Either greater depth or greater compression of the nebu-

lous matter may occasion greater brightness.

284 Condensation will best account for greater brightness.

The condensation of the nebulous matter ascribed to grav-

itation.

285 When a nebula has more than one preponderating seat of

attracting matter, it will probably in time be divided.

This conception is supported by the appearance of double

nebulas.

286 Their double appearance can be no deception.

Their nebulosity is derived from one common stock.

290 This opinion is supported by the remarkable situation of

nebulae.

292 "Which may be seen in Mr. Bode's Atlas Ccelestis.

293-296 The real form of the nebulous matter of which nebula?

are composed may be inferred from their figure.

299 The form of the nebulous matter of round nebulae is

globular.

This form is caused by gravitation.

302 The central brightness of nebulae points out the seat of at-

traction.

The effect of attraction on the form of the nebulous mat-

ter depends on its original expansion, on the time of the

action and on the quantity of the attracting matter.

305 III different stages of condensation pointed out.

306 Comets may be highly condensed nebula?.

307 Progressive condensation takes place.

308 Concentric brightness as well as globular form indicates

the general gravitation of the nebulous matter.

Progressive condensation may be seen in the formation of

nuclei.
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1811 101 309-310 Nebulous matter is probably capable of being consoli-

dated ; the act of shining proves it to have chemical

properties.

It will stop light, and is partly opaque.

311 Queries relating to the subsidence of the nebulous matter,

the zodiacal light, and the cause of rotatory motion.

313 Some part of the nebulous matter is probably elastic.

313 The uniform light of nuclei, and of much condensed

nebulas, proves that the nebulous matter is considerably

opaque.

314 When the nebulous matter assumes hardness, the progress

of condensation will be impeded.

315 Three indications of the compression of the nebulous mat-

ter.

Planetary appearance arises from superficial lustre.

316 High degree of condensation of the nebulous matter.

A still higher degree of condensation.

318 In common good telescopes planetary nebulas cannot be

distinguished from stars.

Perhaps they may in the end be so condensed as actually

to become stars.

319 The nebulous matter in a cubical space of 10/ will admit

of a condensation of two trillion and 208 thousand billion

times before it can go into the compass of a globe of the

diameter of our sun.

Planetary nebulas have a rotatory motion on their axes.

The original eccentricity of the nebulous matter of a

nebula may be the physical cause of the rotatory motion

of celestial bodies.

320 The nebulous star in Orion is fictitious.

321 Two out of three nebulous stars in Orion have lost their

former nebulous appearance.

Their fictitious appearance was owing to a dispersion of

their light in passing through nebulous matter.

322 The faintest appearance of the nebulosity in Orion is per-

haps not further from us than the stars of the third or

second magnitude; the brightest part is therefore proba-

bly not so far.

323 In thirty-seven years the nebulosity of this nebula has un-

dergone great changes, and much greater since the time

of Huygheks.
324 Nebulas are not permanent celestial bodies.

325 Additional proof of the opacity of the nebulous matter.
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1814 104 251 III. Of Stars with nebulosity of various shapes attached to

them.

252 Fourteen such objects noted.

Now, if we admit a contact between these nebula? and the

stars, it deserves to be remarked that stars in the situa-

tion of these fourteen cannot have been formed from their

adjoining nebulosities ; for a gradual condensation of the

nebulous matter would have been central ; whereas the

stars are at the extremity of the nebulae. Their connec-

tion is then due to some motion either of the star or of

the nebulas. If the nebulosity should subside into the

star, it would give an idea of the growth of a star.

253 IV. Of stars with nebulous branches.

Three cases noted of a connection between stars and nebuhe

and reference made to P. T., 1811, pp. 301-311, for

further examples.

254 V. Of nebulous stars.

Thirteen aie noted—see also P. T., 1791, p. 71.

255 Nebulous stars are not only connected with a nebulosity,

which, from its great regularity, might be taken for an

atmosphere, but also with the luminous appearances be-

longing to the nebulous matter which isso widely expanded

in various regions of the heavens.

What has been said of the gradual condensation of the

nebulous matter in the case of extended nebula?, is sup-

ported by a much greater number of nebulosities in a

spherical form. [See P. T., 1811, pp. 301-8.] 322 cases

are there mentioned, in which the fact of the gradual

condensation is rendered so evident as not to admit of a

doubt.

256 Nebulous stars only differ from round nebulas containing a

nucleus, in the degree of condensation.

256 VI. Of Stars connected with extensive windings of nebu-

losity.

Three cases noted.

The nebulosity which has been shown to be connected with

stars, may be fully proved to be of the same nature as

the general mass of nebulous matter.

Stars of this (lass are in a condition of growth.

257 Possibility that stars were originally formed by a conden-

sation of the nebulous matter.

We may conceive both the generation and growth of stars

to be the legitimate effects of the law of gravitation, to
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which the nebulous matter is proved by observation to

be subject.

1814 104 257 VII. Of small patches consisting of Stars mixed with

nebulosity

.

Thirty-seven cases noted.

The connection may be only apparent—admitting it to be

real

:

1st, it may happen that the nebulosity still mixed with the

stars is some remaining unsubsided part of that from

which they were formed; or, 2d, the union of stars and

nebulosity may have been affected by the motion of either

the stars or the nebulosity.

258 Such motions do take place. Nebulae are subject to great

changes in their appearance, as the nebula of Orion.

[P. T., 1811, p. 320.]

259 Every nebulosity which is carried into the region of a

small patch of stars will probably be gradually arrested

and absorbed by them, and the growth of stars thus con-

tinued.

VIII. Of objects of an ambiguous construction.

Clusters of stars at a great distance may assume a nebulous

appearance. [P. T:, 1811, p. 270.]

Telescopes of gradually increasing space-penetrating powers

show certain objects successively as nebulas, mixtures of

nebulosity and stars, and as true clusters ; other objects,

so viewed, increase in brightness, and the nebulosity be-

comes more uniformly united and of a milky appearance,

and these are purely nebulous.

2G0 Definition of ambiguous objects, their classification and

examples. Seventy-one such noted in four classes.

Class 1. Seven objects, which may be supposed to consist

of stars, but where observations leave it doubtful.

261 Class 2. Twenty-six objects of round or nearly round

figure. The round figure of these show them to be glob-

ular. They must either be in a condensed state purely

nebulous, or else if consisting of stars, they must be in

an advanced order of compression, and only appear neb-

ulous on account of their very great distance from us.

A middle state between the progressive condensation of a

globular nebula and a cluster of stars can have no ex-

istence, because a globular nebulosity when condensed

can only produce a single star. A globular cluster may,

however, intercept a mass of nebulous matter in motion,
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in which case the nebulosity must soon assume the form

of the cluster, and will finally be absorbed by it.

Class 3. Twenty-six easily resolvable objects.

1814 104 262 Class 4. Twelve objects, probably clusters.

IX. Of the siderial j)art of the Heavens.

Intimate connection between the nebulous and siderial

condition.

263 Stars of first magnitude. [See P. T., 1785, p. 68.]

264 Prismatic analysis of the light of Sirius, a Orionis, Procy< n,

Arcturus. Aldebaran and a Lyras*

265 X. Of the aggregation of stars.

Star-gauges prove that the stars are not equally distributed

over the celestial regions.

Forming clusters. This tendency to clustering is chiefly

visible in places extremely rich in stars. Its greatest

effects will then be in and near the milky way.

266 The twenty objects referred to are not given as instances

of the actual formation of clusters, but merely to draw
attention to a seemingly aggregating arrangement.

Fifteen of these are in the milky way and five are near

it.

266 XI. Of irregular dusters.

Clusters in very rich parts of the heavens are generally of

irregular form and imperfectly collected. One hundred

$267 and twelve such objects are referred to ; eighty of size

not noted, fifty-three of these in the milky way, eighteen

near it, nine at a distance from it. Also thirty-two ir-

regular clusters from 2' to 30' in diameter ; of these

twenty-two are in the milky way and ten near it.

267 The great number of clusters in these two collections is not

only an indication that they owe their origin to a clus-

tering power residing in the centre; but the still re-

maining irregularity of their arrangement additionally

proves that the action of the clustering power has not

been exerted long enough to produce a more artificial

construction.

268 XII. Of clusters variously extended and compressed.

Fifteen extended clusters named ; twelve in the milky way,

three near it. Their descriptions show that the power

which has drawn the stars together has acted under dif-

ferent circumstances in the several cases.

[*I believe that these experiments of Herschel's have been hithertoover-
looked, at least I have seen no mention of them in historical works.
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1814 104 2G9 XIII. Of clusters of stars of a peculiar description.

Six such objects named : One in the milky way, three near

it, two at a distance from it.

271 XIV. Of differently compressed clusters of stars.

I have hitherto only considered the arrangement of stars

in clusters with a view to point out whether they are

drawn together by a clustering power in the same man-

ner as the nebulous matter has been proved to be con-

densed by a gravitating principle ; but in the forty-one

clusters of the following two collections we shall see that

it is one and the same power uniformly exerted which

first condensed nebulous matter into stars and afterwards

draws them together into clusters, and which by a contin-

uance of its action, gradually increases the compression

of the stars which form the clusters. The first collection

has thirty-three considerably compressed clusters, seven-

teen in the milky way, fifteen near it, and one at a

distance. The second collection contains eight clusters,

highly compressed, five in the milky way, two near it,

and one at a distance.

272 XV. Of the gradual concentration and itisulation of clusters

of stars.

The existence of a clustering power is nowhere so visibly

pointed out as in the thirty-nine clusters given in the

following collection : Twenty-one of these lire in the

milky way, seven near it, and eleven at a distance.

273 XVI. Of globular clusters of stars.

Fourteen such objects noted : One in the milky way, four

near it, and nine at a distance from it.

274-7 [Detailed accounts from observing books of JVI. 72; M. 2;

M. 5; M. 56; M. 80; M. 13; M. 3 ; M. 15; M. 79
; M.

19; M. 53.]

278 XVII. Of more dis'ant globular clusters of stars.

The following eleven objects are so like those of the fore-

going collection that I have called them miniatures of

the former. Five of these are in the milky way, one

near it, and five at a distance. Detailed descriptions

given.

279 I have supposed the clusters of this class to be at a greater

distance from us than those of the preceding collection,

because the stars of which they are composed are more

minute than those of the clusters of which I have called

them miniatures ; their compression is also closer, and

the size of the whole is much contracted, all of which
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particulars are readily explained by admitting them to

be more distant. This argument, however, does not

extend so far as to exclude a real difference which tbxro

may be in different clusters, not only in the size, but also

in the number and arrangement of the stars.

XVIII. Of still more distant globular clusters of stars.

1814 104 280 It has frequently happened that I saw three objects in

succession, the first of which was a brilliant globular

cluster of stars, the second a miniature of the former in

which the stars could just be perceived, and the third in

every respect a similar miniature of the second, as the

second was of the first, but in which the stars, though

suspected, were no longer to be distinguished. Five such

objects given, all in the milky way.

XIX. Of a recurrence of the ambiguous limit of observa-

tion.

2S1 It has already been shown [VIII] that in passing from

faint nebulosity to the suspected siderial condition wo
cannot avoid meeting with ambiguous objects, and the

same critical situation will again occur, when, from the

distinctly siderial appearance, we endeavor to penetrate

gradually further into space.

The effects of clustering power have been gradually traced

from the first indication of clustering stars through ir-

regular as well as through more artificially arranged

clusters up to the beautiful globular form.

The extended views I have taken in this and in my former

papers of the various parts that enter into the construc-

tion of the heavens have prepared the way for a final

investigation of the universal arrangement of all these

celestial bodies in space. Tne scale is still wanting by

which distances are to bo measured.

282 XX. Of the breaking vp of the Milky Way.

Its whitish tinge has been proved by star-gauges to arise

from accumulated stars. It does not now consist of

equally scattered stars.

283 One hundred and fifty-seven instances have been given of

clusters situated within the milky way. Sixty-eight

more are in the borders. Now, since the stars of the

milky way are permanently exposed to the action of a

power whereby they are irresistably drawn into groups,

we may be certain that from mere clustering stars Ihcy

will be gradually compressed through successive stages

of accumulation till they come up to what may be called
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the ripening period of the globular form, and total insu-

lation
;

from which it is evident that the milky way
must be finally broken up and cease to be a stratum of

scattered stars.

The state into which the incessant action of the clustering

power has brought it at present is a kind of chronometer

that may be used to measure the time of its past and
future existence; and although we do not know the rate

1814 104 284 of going of this mysterious chronometer, it is neverthe-

less certain that since the breaking up of the milky way
affords a proof that it cannot last forever, it equally bears

witness that its past duration cannot be admitted to be

infinite.

This paper is accompanied by Plate IX, p. 284, with 17

figures.

Fig. 1 = H. v, 46. 10 = H. iii, 697.

2 = PI. iii, 67. 11 = H. ii, 101.

3 = H. ii, 706. 12 = H. ii, 500.

4 = H. i, 143. 13 = H. viii, 44.

5 = H. iv, 4. 14 = H. viii, 4.

6 — H. iv, 35. 15 = H. vi, 36.

7 = H. iv, 42. 16 = H. vi, 5.

8 = H. iv, 69. 17 = M. 72.

9 = H. iv, 33.

1.817 107 302 Astronomical Observations and Experiments tending to in-

vestigate the Local Arrangement of the Celestial Bodies in

Space and to determine the Extent and Condition of the

'Milky Way.

The construction of the heavens can only be known when
we have the situation of each body defined by its three

dimensions. Of these three the ordinary catalogues give

but two, leaving the distance or profundity undetermined.

303 The method of parallaxes has given the distance of the sun,

planets, etc. The parallax of the stars has also received

attention. With regard to more distant objects, as small

stars, compressed clusters, and nebulae, these methods are

of no avail.

I. Of the local situation of the stars of the Heavens.

304 It is evident that we cannot mean to affirm that the stars

of the fifth, sixth, and seventh magnitudes are really

smaller than those of the first, second, or third, and that

we must ascribe the cause of the difference in the appar-

ent magnitudes of the stars to a difference in their rela-

tive distances from us. On account of the great number
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of stars in each class we must also allow that the stars

of each succeeding magnitude beginning with the first,

are, one with another, further from us than those of the

magnitude immediately preceding. The relative magni-

tudes give only relative distances, and can afford no in-

formation as to the real distances at which the stars are

placed.

II. Of a standard by which the relative arrangeynent of the

stars may be examined.

A standard of reference for the arrangement of the stars

may be had by comparing their distribution to a certain

properly modified equality of scattering. The equality

which I propose does not require that the stars should

be at equal distances from each other, nor is it necessary

that all those of the same nominal magnitude should be

equally distant from us.

1817 107 305 It consists in allotting a certain equal portion of space to

every star, in consequence of which we may calculate

how many stars any given extent of space may contain.

This arrangement is explained by means of a figure. Plate

XV, Fig. 1.

306 III. Comparison of the order of magnitudes with the order

of distances.

Comparison of the order of distances by the foregoing

scheme with the magnitudes assigned in Bode's catalogue

of 14,144 stars.

308 The result of this comparison is, that if the order of mag-

nitudes could indicate the distance of the stars, it would

denote at first a gradual, and afterwards a very abrupt,

condensation of them ; but that, considering the principle

on which the stars are classed, th«ir arrangement into

magnitudes can only apply to certain relative distances,

and show that, taking the stars of each class, one with

another, those of the succeeding magnitudes are farther

from us than the stars' of the preceding order.

IV. Of a criterion for ascertaining the profundity or local

situation of celestial objects in space.

309 It will be admitted that those stars, the light of which we
can experimentally prove to be \, \, T

a
s of the light

of any certain star of the first magnitude must be 2, 3,

4 times as far from us as the standard star, provided

the condition of the stars should come up to the supposed

•mean state of diameter and lustre of the standard star.

V. Of the equalization of star light.
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Star gauging gave rise to an investigation of the spaec-pen-

etrating power of telescopes.

1317 107 310 Finding that this might be calculated with reference to

the extent of the same power of which the unassisted

eye was capable, there always remained a desideratum of

some sure method by which this last might be ascertained.

Description of experimental apparatus.

311 Method of limiting apertures.

313 VI. Of the extent of natural vision.

313-8 Experiments on stars.

318 The distances of. clusters cannot be ascertained by the

method of equalizing star-light.

VII. Of the extent of telescopic vision.

319 Experiments which go to show that the diameter of the

pupil of the human eye is not more than 0.21 inch, and

greater than 0.17 when observing with a telescope. It

may be assumed 0.2 inch.

320 VIII. Application of the extent of natural and telescopic

vision to the probable arrangement of the celestial bodies

in space.

We shall be able to say that a distant celestial object is so

far from us, provided the stars of which it is composed

are of a size and lustre equal to the size and lustre of

such stars as Sirius, Arcturus, etc.

321 The stars of the tenth, eleventh, and twelfth order of dis-

tances are not only more compressed than those in the

neighborhood of the sun, but, moreover, their compres-

sion in different parts of the heavens must be very un-

equal.

IX. Of the construction and extent of the milky way.

322 General description of it.

The sun is within its plane, for to an observer in latitude

60°, when at 100° 11. A. the milky way is in the east, it

will at the same time be in the west at 280°; while in it-

meridional situation it will pass through Cassiopeia in the

Zenith and through the constellation of the Cross in the

Nadir.

323-4 Examination of the cluster in the Sword Handle of Per-

seus, with various space-penetrating powers.

325 [Beside the 863 gauges published in P. T. , 178-3, p. 221,

above 400 more have been taken in various parts of the

heavens.]

326 The twenty-foot telescope cannot fathom the profundity ;>f

the milkv wav.
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1817 107 326 If the stars of the 5th, 6th, and 7th magnitudes cannot be

supposed to he gradually of a smaller physical size and

brightness than those of the 1st, 2d, and 3d, how much
less can a .supposition be admitted that would require that

the stars, which, by a long series of gauging powers, have

been proved to make their gradual telescopic appearance

should also be gradually of a different construction with

regard to physical size and brightness from those which

we see with the naked eye?

327 The telescopic breadth of the milky way considerably ex-

ceeds the extent whicb, in our maps, is assigned to it.

328-30 Observations—sweeps—which confirm this.

330 X.. Concluding Remarks.

What has been said of the extent and condition of the

milky way in my papers on the construction of the heav-

ens, with the addition of this attempt to give a more

correct idea of its profundity in space, will nearly con-

tain all the general knowledge we can ever have of this

magnificent collection of stars.

331 Our sun with all the stars we can see with the eye are

deeply immersed in the milky wajr
, and form a compon-

ent part of it.

1818 108 429 Astronomical observations and experiments, selected for the

purpose of ascertaining the relative distances of clusters

of stars, and of investigating how far the power of our

telescopes may be expected to reach into space when directed

to ambiguous celestial objects.

The method of equalization of star light will show the

relative distances of stars ; from this a method was ex-

plained in P. T., 1817, by which means the profundity in

space of every object consisting of stars can be ascer-

tained as far as the light of the telescope suffices. This

method may be used to ascertain the profundity of

globular and other clusters.

430 I. Of the distance of globular and other clusters of stars.

General principles to guide in such observations.

431 II. A series of observations of clusters of stars from which

the order of their profundity in space is determined.

431-51 Observations of H. vi, 7, 9, 10, 11, 12, 17, 20, 26, 35,

38, 41, 63, and of M. 1, 2, 3, 4, 5, 9, 10, 11, 12, 13, 14,

15, 19, 22, 30, 33, 34, 35, 53, 55, 56, 57, 62, 67, 68, 69, 71,

72, 74, 75, 77, 79, 80, 92, 97.

451 III. Of a method to represent the profundity of celestial

objects in space by a diagram.
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1818 108 470 Tig. 1, Plate xxi, represents such a method applied to the

foregoing objects.

460 IV. Of ambiguous celestial objects.

An object is often ambiguous when viewed with insuffi-

cient optical means, and its nature may be known by in-

creasing this means. Objects ambiguoiis to the naked

eye become known with the 20-feet telescope, and so on.

462 V. The milky-way, at the profundity beyond which the gaug-

ing powers of our instruments cannot reach, is not an

ambiguous object.

463 We may conclude that when our gauges will no longer re-

solve the milky way into stars it is not because it is am-

biguous, but because it is fathomless.

463 VI. Of the assumed semblance of clusters of stars when

seen through telescopes that have not light and power

sufficient to show their nature and construction.

464 Observations of various clusters in telescopes of various

sizes.

465 Two different principles, the nebulous and the siderial, have

been observed in the celestial spaces.

Distinguishing characteristics of each.

466 It seems highly probable that some of the cometic, many
of the planetary, and a considerable number of the stel-

lar nebulas, are clusters of stars in disguise.

VII. Of the extent of the power of our telescopes to reach,

into space when they are directed to ambiguous celestial.

objects.

The method of equalizing the light of stars may bo applied

so as to give an estimate of the extent of this power.

"When the united light of a cluster of stars is visible to the

[naked] eye, there will be a certain maximum of dis-

tance to which the same cluster might be removed, so as

still to remain visible in a telescope of a given space-

penetrating power ; and if the distance of the cluster

can be ascertained by the gauging power of any instru-

ment, that will just show the stars of it, the order of the

profundity at which this cluster could still be seen as an

ambiguous object may be ascertained by the space pene-

trating power of the telescope through which it is ob-

served.

467-8 Examples of this method.
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Hevelius : Prodromus Astronomiae, 1090. [Has a catalogue of sixteen

nebulas and clusters.]

[ — :] Discovered M. 40.

Hind: A. N., xxiii, col. 356. [Discovery of nebula.]

: A. N., xxx, col. 257. [Discovery of nebula.]

: A. N, xxxv, col. 371. [Discovery of a variable nebula, a =
4h llm 503

, d= + 19°8'.J

: Mon. Not. R. A. S., x, p. 141. [Discovery of a nebula.]

: Mon. Not. R. A. S., xii, p. 208. [Notice of a oew nebula dis-

covered.]

: [Variable nebula in Taurus.] Mon. Not., xxiv, p. 65.

: C. R., 1850, i, p. 358. [Discovery of a nebula, 12h 0™ 33 s
-f 66°

0' 30". 1850.0.]

: Am. Jour. Sci., 2d series, xxxiii, p. 436. [Variable nebula in

Taurus.]

: Nature 1876, p. 545, [Chacorn a.c's variable nebula.]

Hinrichs : Am. Jour. Sci., 2d series, xxxix, pp. 46, 134, and 276. [Neb-

ular hypothesis.]

Hipparchus: [Discovered G. C. 512, 521, 1681.] See Schultz. A. N,
lxvii, col. 4.

Holden : Report Sec'y of the U. S. Navy, 1875, p. 75. [Report on Trou-
velot's drawings of nebula?.]

: On the nebula of Lyra = M. 57. Mon. Not. R. A. S., xxxvi,

p. 61.

: Mon. Not , vol. xxxvii, p. 231. [List of Drawings of nebula of

Orion.'] See A. N., lxxxix, col. 135.

: On supposed changes in the nebula M. 17 — G. C. 4403, etc., [with

plates.] Am. Jour. Sci., 1876, May, vol. xi, page 341, 3d series.

: On the proper motion of G. C. 4355. Am. Jour. Sci., 1877, Dec.

Homer: Odyssey, lib. v, verse 270. [First mention of the Pleiades.]

Hooke : Micrographia, fol. London, 1665, p. 242. [Discovery of 4th and

5th stars in Orion trapezium ?]

Horner: Die Milchstrasse des sudlich. Himmels u. die kapschen Wolken.

1804. Zach. Monat. Con:, vol. 10, p. 220, [has a plate.]

Hoseman : Discursus de via lactea. 1665. 4°.

Huggins : A discourse on spectrum analysis applied to the heavenly bodies,

8°, Nottingham, 1866. [With photographs of drawings, etc.,

p. 29 et seq.] German translation by Klinkerfues.
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HugginS : On the spectrum of the great nebula in Orion. Proc. R. S.,

xiv, p, 30.

: Proc. R. S., xv, 1866, p. 7. [Spectra of nebulas. Remarks.]

: On the spectrum of the great nebula in Orion, etc. Proc. R. S.,

vol. xx, 1872, p. 379.

: On the motions of some of the nebulas towards or from the earth.

[G. C. 1179,4234,4373,4390,4447,4510,4904.] Proc. R. S.

vol. xxii, 1873, p. 251. See V. J. S., 1873, p. 218.

: On the spectra of some of the nebulas. P. T., 1864, p. 437. See

L. E. D. Phil. Mag., 1866, p. 523.

: Further observations on the spectra of some of the nebulas, with a

mode of determining the brightness of these bodies. P. T.
t

1866, p. 381. See L. E. D. Phil. Mag., 1866, p. 475.

: Further observations of the spectra of the nebulas, etc. P. T.,

1868, p 529. Abstract Proc. R. S., xvi, p. 383.

: See L. E. D. Phil. Mag., [4,] xxxvi, p. 57, and V. J. S., 1869,

p. 116.

: [Spectrum analysis applied to nebulas.] Mon. Not. R. A. S., xxv.

pp. 109, 112.

: Mon. Not. R. A. S., xxvi, p. 71. [Nine stars in trapezium of

Orion.]

: Mon. Nut. R. A. S., xxxii, p. 359. [Spectroscopic observations of

nebulas.]

Am. Jour. Sci., 2d series, xl, pp. 77-133. [Spectra of nebulas.]

Am. Jour. Sci., 3d series, v, p. 75. [Spectra of nebulas.]

Am. Jour. Sci , 3d series, viii, p. 75. [Motions of nebulas.]

Lcs Mondes, ix, 18. [Qu'est ce qu'une nebuleuse?]

Humboldt: Cosmos, iii and iv. [Bohn's edition, iii, milky way, etc.; iv,

nebulas, etc.]

Huth : Astron. pbys. Beob. an Nebelflecken. B. J., 1807, p. 192.

Htiyghens : Systema Saturnium, 4°, 1659. [Has a drawing of nebula of

Orion.']

: See Kaiser.

Ideler : Ursprung d. Sternnamen. 1809. 8vo., p. 262. [Contains Sufi's

account of Magellanic clouds.]

: Sec under Hersciiel various translations by Ideler.

Ihle, A. : [Discovered nebula G. C. 4424 = M. 22 in Sagittarius, 1665.]

See Kirch. Ephemeriden, 1682.
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Institut [L'] Memoires: 1798, Vol. i, [An VI,] p. 106, Flaugergtjes.

Intellectual Observer

:

Vol.
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Kepler : Dissertatio cum nuntio sidcreo, p. 39. [Belief that nebulae are

clusters of stars.]

: Tabulae lludolphinae, 1G27, p. 105, [and part ii, tables.]

. Epitome, pp. 38 and 39. [Milky Way.]

Key: [45 H, iv, Geminorum.~\ Mon. Not. R. A. S., xxviii, p. 154.

Kirch: Ephemeriden, 1682, [appendix.] Kirch discovered G. C. 4437,

etc., in 1681.

Kirkwood : Am. Jour. Sci., 2d series, xxx, p. 161. [Nebular hypothesis.]

Also see on same subject Am. Jour. Sci., 3d series, ii, p. 155.

Klein : Himmelsbeschreibung, vol. ii, pp. 228, 233, and 354. [History of

nebulae, etc.]

Knickerbocker Magazine: Vol. xxxvii, p. 21. [On the nebular hy-

pothesis.]

Knobel, E. B. : Catalogue of works on nebulae and clusters. Mon. Not.

R. A. S., 187G, Nov., vol. xxxvi, p. 377.

Knott: [On 45, II. iv,. Geminorum.] Mon. Not. R. A. S., xxv, pp. 62

and 191.

Koch: Micrometrische Vermessung des Sternhaufens Hekschel [G. C]
1712. 1876. 8vo. [Contains measures of 37 stars in this cluster

and a resume of previous work on clusters.]

Kohler : Entdeckung einiger Nebelsterne. B. J., 1782, p. 155..

: Beob. eines Nebelflecks beym Bootes. B. J., 1785, p. 230.

Koenigsherg Observations: Vols. 34, 35. [Auwers' observations of

nebulae, and discussion of William Herschel's observations.]

Knieger : Der Sternhaufen h Persei. Abdruck aus den Abhandlungen dcr

Finnischen Soc. der Wissenschaften, 1865, [with a plate.] [Fcn-

nicce Soc. Sci. Acta., vol. 8, p. 55.] See also Mon. Not., xxvi,

p. 65.

Lacaille : Sur les etoiles nebuleuses du ciel austral. Hist, de I'Acad. R.

des Sci., 1755, p. 194. [Catalogue of 42 nebulae, etc.]

. : C. T., 1783. [Catalogue of southern nebulas.]

-—— : C. T., 1784, p. 270. [Catalogue of nebulae.]

La Hire : Hist, de VAcad. R. des Sci., Paris, x, p. 117. Chart of Prcesrpe.

Lalande : Astronomie, i, p. 272.

— : Histoire Celeste. [Contains meridian observations of some clusters,

etc.]

: Melanges d'Astronomie, 1798, p. 461.
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Ausburg, 1761, 8vo.

43

[NebularLambert : Kosmologiscbe Briefe, etc

hypothesis, etc.]

Lamont: Ueber die Nebelflecke. Munich, 1837, 4°, and reprinted in

Obs. Astron. Spec. R. Monach, vol. xi, seu vol. vi, [1843,] 4°.

[Contains several plates ; an addendum to tbis paper appears in

Annalen cler k. Stw. bei Miinchen, xvii, p. 305, with 22 figures.]

: A. N, xiv, col. 183.

Laplace : Expos, de la Systeme du Monde, p. 452. [Opinion that nebulje

change.]

Lassell, W. : Proc. R. S., xii, [1862-3,.] p. 269. See also C. R., 55, 1862,

ii, p. 606. [On a planetary nebula, with drawing.]

: Proc. R. S., xvi, 1867-8, p. 322. [Nebula of Orion; measures.]

: Rep. B. A. A. S., 1862, ii, p. 14. [On a peculiarity in nebula

G. C. 4628.]

: Observations of the nebula of Orion, etc., and of clusters and

nebulae. Mem. R. A S., xxiii, [1854,] pp. 53-108. Plates.

: Mem. R A. S., xxxiii, p. 121. [Plate of M. 20.]

: Observations and Drawings ; Catalogue of 600 new nebulas.

[Marth.] Mem. R. A. S., vol. xxxvi, pp. 1, 53.

: A. N, xxvii, 172. [Discovery of a nebula.] 9 h 8m 44s
, + 15° 7'.

: A. N., xxxv, col. 383. [Nebula of Orion.]

: [Nebula of Orion.] Mon. Not. R. A. S., xiv, p. 74.

: [Relative visibility of 5th and 6th stars, Orion's trapezium.]

Mon. Not. R. A. S., xvii, p. 68.

: [Drawings of nebula of Lyra unci of Dumb-bell nebula.] Mon.

Not. R. A. S., xxi, p. 52. [These drawings are not there given,

but were privately distributed.]

: [New star in nebula of Orion ] Mon. Not. R. A. S., xxii, p. 164.

: Mon. Not R. A. S., xxiv, p. 206. [Description of M. 20.]

: Mon. Not. R. A. S., xxix, p. 165. [Nebula of Orion.~\

: Mon. Not. R. A. S., xxxi, p. 249. [Nebula in Ay-go.]

: C. R., lv. 1862, ii, p. 606. [On a planetary nebula.]

Laugier : Sur le mouvement propre de trois amas d'etoiles du catalogue de

Messier. C. R., 1847, xxiv, p. 1021.

: Sur l'utilite d'un catalogue de nebuleuses. C. R., 1849, xxviii, i.

p. 573.

: Nouveau catalogue de nebuleuses. C. R., vol. xxxvii, 1853, p.

874.

Lefebvre :
[Nebula of Orion and drawing] Rozier. Observations sur

la Physique, xxii, 1783, p. 34.
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Legentil : Remarques sur les etoiles nebuleuses. Hist, de I'Acad. R. dcs

Sci., Paris, 1759, p. 453, [with plates.]

: Mem. des Savans etrangers, vol. ii, p. 137. [Discovery of a neb-

ula near the Andromeda nebula.]

Le Monnier : Catalogue des etoiles de la neb. de l'ecrevisse. Hist, de I'

Acad. R. des Sci., Paris, 1789, p. 610.

Le Sueur: Scientific Opinion, vol. iii, p. 250. [Spectrum of nebula of

Argo, etc.]

: Proc. R. S., 1870, xviii, pp. 1, 212. [Spectrum of Orion nebula.]

. Proc. R. &, London, 1870, xix, p. 18. [Spectrum of Orion nebula,

etc.; drawing of G. C. 1477-78.]

: Proc. R. S., London, 1870, vol. xviii, pp. 216 and 245. [G. C
4403, with drawing ; G. C. 3570 and 1179.]

: Trans. R. S. Victoria, x, pp. 11-23. [On 27 Argus and surrounding

nebula. See also p. 23 for spectrum n Argus.]

: Correspondence concerning the Great Melbourne Telescope. Part

iii, p. 16.

Le Verrier: C. R., xliv, 1859, pp. 1074, 1293-5. [Porro's new star in

nebula of Orion.]

: C. R., vol. liv, 1862, 1, p. 299. [Hind's variable nebula observed

by Hind, D'Arrest, Chacornac, Goldschmidt.]

: C. R., 1862, vol. liv, p. 299. [Drawing of nebula in Canes V.]

: C. R., vol. liv, 1012. [Drawing of the Lyra nebula.]

: C. R., vol. lv, 1862, p. 606. [Letter of Lassell on a planetary

nebula.]

: Same, p. 792. [Discovery of two nebulae by Schonfeld.]

Liaponoff : Mon. Not. R. A. S., vol. xxiii, p. 228. [Review of his work
on nebula Orionis.]

: See O. Struve.

. See W. Strtjve.

Lincei Nuovi : Atti dell'Acad. Pontificate dei. Vol. vii, p. 67 ; xxi, p 15;

xxv, p. 49. Secchi.

Littrow : Sterngruppen und Nebelmassen des Himmels, 8°, 1835.

: Die Wiinder des llimmels, 2d ed., 1842.

: Sitzungsbcr. d. Wiener Akad., 1869, vol. lix. [The Durchmuster-

ung of Augelander contains sixty-two nebulae and clusters.]

Littrow, K. VOH : Ueber d. Zuriickbleiben d. Alton in d. exacten "Wis-

senschaften, 8vo. [Views of the ancients on the Pleiades, etc.]
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Lockyer : See Frankland and Lockyer.

: Solar Physics, 8vo, p. 414.

Long, Roger: Astronomy, vol. i, p. 321, plate G7, figure 96. [1742.]

[Observations of the nebula of Orion and original drawing of it.]

Madler : Astronomie, 1852, p. 458.

: Ueber den Bau des Weltalls. Haarlem Nat. Verh. Maatsch. Wet.,

xii, 1856.

Mairan: Traite de l'Aurore boreale, 1st ed'n, 1733. [p. 247, nebula of

Andromeda; p. 247, new nebula discovered by Kirch, in 1681.

in Antinbus, and figures by him in the appendix to his Ephem-
erides; p. 248, nebula Orionis varies in shape; Picard's draw-

ing was made March 20, 1673 ; Mairan's (fig. xxvii,) 1727-1733,]

in the 2d ed'n see pages 260 et seq.

[ :] P. T., 1733, p. 254.

Manilius : De Sphcerd, lib. i, cap. ix. [Milky way.]

Maraldi : Nebuleuse de Cancer. Hist, de I'Ac. Royale des Sciences a

Paris, 1707, p. 354.

: Discovered nebula? G. C. 4670, M. 2, and 4678, M. 15. Mem. de

I'Acad, des Sciences, 1746, p. 55.

Marius, Simon : Mundus jovialis, 1614, 4°. [The preface gives an account

of the nebula in Andromeda = M. 31.]

: Frankischer Kalender, odor Practica, 1612. [Asserts that the

milky way and nebulae are clusters of stars.]

Markree Catalogue : [Contains seven nebulae.]

Marth: Catalogue of 600 new nebulae. [See Lassell.] Mem. R. A. S.,

xxxvi, p. 53.

: A. N., xlii, col. 169. [Remarks on Sir John Herschel's cata-

logue of nebula?; errata.]

Mason, E. P. : Am. Jour. Sci., vol. xl, 1841, p. 37.

Mason, E. P., [and Smith :] Observations on nebulae with a 14-foot re-

flector. 1840. Am. Phil. Soc'y Proc, vol. vii, p. 165. [Plates.]

Maupertuis : List of nebula? and general account of what is known of

them. Hist, de VAcad. R. des ScL, Paris, 1734, p. 78.

May, F. V. R. : Die Himmelsnebel. Bern, 1850.
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McGeorge : Proc. R. S. Victoria, vol. x, p. 106, 1872. [tj Argus and
nebula with five drawings.] See also page 71, same work. In

page 106 it is noted that in the spectrum of t] Argiis absorption

bands were suspected in the position of the lines of the nebula.

This, however, is not certain.

Mechain : B. J., 1786, p. 232. [Discovery of new nebula?.]

: C. T., 1784, p. 227. [List of nebulas discovered by him.]

Melanges Mathematiques

:

Vol.
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Monatliche Correspondenz : Zach, vol. x, p. 220, Horner. Vol. xiv, p.

409, Schumacher.

Mondes, Les : Vol. ix, p. 18. Uuggins.

Monthly Notices: R- A. S., see Astronomical Society.

Montucla: Hist, des Mathematiques, vol. ii, p. 285. [Sketch of early

. history of the nebula of Andro?neda.~\

MOSCOW: Annates de VObservatoire.

Vol.
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North British Review : Vol. viii, p. 263. [Review of Sir John Her-
schel's Astronomical Observations.] See also Am. Jour. Sci.,

2d series, vol. v, p. 86.

Olbers : Ueber einen von Cacciatore gesehenen Nebelfleck. A. N., v.

col. 113.

: B. J., 1826, p. 110. [Transparency of Space.]

: Notice of J. Herschel's observations of nebulse, etc. [1825-33.]

A. N., vol. xi.col, 373.

A. N., vii, col. 64. [On Cacciatore's new nebula. See Zach,

Mon. Corr., xiv, p. 409.]

: Allgemeine Gcog. Epbem., iv, 269.

Oppolzer: A. N., lxx, col. 155. [Observations of h. 2000,2036,2037,

2064, 2075, 2081, 2128, 2139, 2173, 2203, 2230, 2233, and H. ii,

249, and comparison witb other observations.]

[ ] : A. N., lxiii, col. 246. [Comparison of his observations of neb-

ulas with those of other observers.]

Oriani : Lage von 3 neuen Nebelsternen, etc. B. J., 1784, p. 181. [G. C.

3021 ; 1712 = M. 67 ; 2878 = M. 61.]

Paris Academy of Sciences : See Academy of Sciences.

Peter: V. J. S., 1877, p. 64. [Is engaged on a monograph of the cluster

h. 2027 = G. C. 4460, at Leipzig.]

Peters, C. A. P. : V. J. S., 1877, p. 61, No. 3. [An unpublished series of

observations of nebulas for position begun at Altona is continued

at Kiel.]

Peters, C. H. F. : A. N., lxxi, col. 240. [Error in place of a nebula,—0°

No. 2436 in Bonn Zones.] See Argelander, A. JV., lxxi, col.

237.

: Gould's Astr. Journal, No. 98, vol. v, p. 16. [On Capocci's

nebula.]

Petersen : Ast. Jour., i, p. 47. [Notice of discovery of Hind's nebula.]

: Ast. Jour., i, p. 48. [New nebula, 6h 4m 14s + 12° 40'; 1850.0.

Auwers identifies it as H. vi, 5.]

: Ast. Jour., iii, p. 71. [Notice of discovery of a double nebula by

Secchi.]

Pfaff, J. W. A. : W. Herschel's Entdeckungen. 8vo. Erlangen, 1828.

: Do dimensione Cceli seeundem principia W. Herschelii. Er-

langen, 1825, 4°.
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Philosophical Transactions: Royal Society, London.

A. D.
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PogSOIi: [Changes in 80 Messier.] Mon. Not. R. A. S., xxi, p. 32.

Pond, J. : On an appearance hitherto unnoticed in the nehula of 0>-ion.

Mem. R. A. S., iii, 182G, p. 93. [Recession of the nebulosity

from the stars.] See also Mem. R. A. S., iii, p. 187, for an

observation of J. Heksciiel and 11amage on this point.

Pons and de Zach : Corresp. Astronomique, vol. xiv, p. 410. [Changes

in nebula? ; new nebula in II. A. 268° 48'. N. P. D. 133° 47'.]

Porro: Mem. dell'Owcr. Coll. Romano, 18-36-7, p. 3. [New star in trape-

zium of Orion.']

: A. N., xlvi, col. 171. [New star in trapezium of Orion.~\

: C. R., xliv, p. 1031. [New star in trapezium of Orion."]

Pound: Positions of Nebula? in Hercules and Antinous for 1G90, by

Pound's observations ; deduced by Halley, 171G. Bradley's
miscellaneous works. [Rigaud.] p. iii.

Pov/ell, E. B. : Mon. Not. R. A. S., xxiv, p. 171. [q Argus nebula; its

variation in brightness stated.]

Ptolemy : Opera, Basilia?, 1551. [Catalogue of 5 nebulous stars.]

Proctor, Ep. A. : Essays on Astronomy, 1872, 8vo, pp. 317, 338.

; Other Worlds than Ours, pp. 231, 259, 280, 290. [" Are the neb-

ulas external galaxies ? " Relations of gaseous nebulae to the

milky way, etc.]

: Borderland of Science, 8vo., 1875, pp. 1-31. [Historical account

of the views of the Herschels on nebula?, etc.] Reprinted

from Cornhill Magazine 1871, July.

: Mon. Not. R. A. S., xxix,p. 337, [Distribution of nebula?.]

: Mon. Not. R. A. S., xxx, p. 184. [On the resolvability of star

groups as a test of distance.]

: Mon. Not. R. A. S., xxxii, p. 62. [Note on nebula of Argo.~\

: Mon. Not. R. A. S., xxxiii, p. 14. [Nebular regions of Virgo and

Coma Berenices.']

: Mon. Not. R. A. S., xxxiii, p. 539.

: Nature, vol. i, p. 331, 384. [Theoretical views of distribution,

distance, etc. of nebula?.]
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Proceedings of Royal Society of London

:

51

Vol.
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Rosse: [Observations of nebulae.] P. T, 1801, p. 681. [Plates.]

: [Address as President R. S.,~\ 1853. Proc. R. S., vol. vi, p. 113.

: Further observations on the nebulae, etc. Proc. R. S., 1860-62,

vol. xi, p. 375.

: Note on M. 61, B. A. A. S., 1845, p. 4.

: Notice of nebulae observed with the 6-foot reflector. B. A. A. S.,

1849, p. 53.

: Drawings to illustrate recent observations of nebulae. B. A. A. S.,

1852, p. 22. [No drawings given in text.]

[ ] : Unpublished drawing of the nebula of Orion, made by B. B.

Stoney, 1851.

Rosse* : Account of observations on nebula of Orion, 1848-1867. P. T.,

1868, p. 57, [plates.]

[ ] : Mon. Not. R. A. S., xxix, p. 165. [Nebula of Orion.}

[ ] : V. J. S., 1870, p. 25. [Nebula of Orion.} O. Struve.

: Nature, vol. xv, [1877,] p. 397. [Tempel's variable nebula near

Merope.}

Roy. Inst. : Lombardo Sci. e Leitere Rendiconti, vol. x, p. 3, Secchi.

Royal Society of London : See Philosophical Transactions and Proceed-

ings.

Riimker, C: A. N, xviii, col. 395. [Pleiades.]

Riimker, G. : A. N, lxiii, col. 305. [Observations of circumpolar nebula?.]

: A. N., lxiv, col. 289. [Observations of circumpolar nebula?.]

: A. N., lxv, col. 93. [Two doubtful nebulae.]

. : A. N., Ixvi, col. 81. [Observations of circumpolar nebulae.]

: A. N, lxvii, col. 225. [Observations of circumpolar nebula?.]

, : A. N, lxviii, col. 353. [Observations of circumpolar nebulae.]

Russell, H. C. : Observations on the stars and nebula about rj Argus. 8vo.

Sydney, 1871.

: Mon. Not. R. A. S., xxxii, p. 222. [Note on tj Argus nebula.]

. : The colored cluster about k. Crucis, [with a chart.] Mon. Not.

R. A. S., xxxiii, p. 66. See Trans. R. Soc. New S. Wales, 1872,

p. 84.

Sabine: Proc R. S., London, xviii, p. 104. [Notice of work on nebulae

with Melbourne telescope.]

Sachs. Gesell. Konig. Abhand. : Vol. iii, p. 293, D'Arrest.

* Fourth Earl of Kosse.
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Safford : Keport of Chicago Astronomical Society, May, 1877. [Dis-

covery of about one hundred new nebulas.]

Salter : See Denning. A. N., lxxx, col. 299. [10 stars in and near Orion

trapezium.]

Savans Etrangers : Memoires. Vol. ii, p. 137. Legentil.

Schellen : Spectrum Analysis, translated by the Misses Lassell, 8vo.,

1872, p. 525. [Spectra of nebulas and clusters.]

Schjellerup : Description des Etoiles fixes, etc., par Sufi, St. Petersburg!),

1874. [Notes that Sufi says the nebula of Andromeda was gen-

erally known before A. D. 900.]

Schmidt, J. F. : A. N., liv, col. 321. [On observations of nebulas in

general ; on D'Arrest's Leipzig observations in particular,

with differences of a and 6 of stars with the nebulse h. 50,

51, 262, 1622, and 1970, 2000, 2047, 3625, 2098, 2128, etc. Per-

sonal differences in D'Arrest's and Schmidt's nebula observa-

tions.]

: A. N., lv, col. 91. [Nebulous star h. 3624 and on a new variable

nebula.]

: A. N., lvii, col. 162. [Observations.]

: A. 2V., lvii, col. 243. [Variability of No. 6 of Bonn zones and

Hind's variable nebula.]

: A. N., lviii, col. 353. [Tempel's variable nebula.]

: A. N., lxiv, col. 1. [Method of observing nebulas.]

: A. N., lxv, col. 261. [Observations ; M. 8 contains a variable star.]

: A. N., lxix, col. 302. [Observations of a new nebula.]

: A. N., lxx, col. 343. [Places of 110 nebulse for 1865.0.]

: A. N., lxxviii, col. 199. [S. Corona nebulous ?]

: A. N., lxxxviii, col. 138. [Ueber einige imCap-Katalog fehlende

Nebel.]

: A. iV., lxxxviii, col. 283. [Connection of variable stars with

nebulse.]

Schonfeld: Ast. Beob. Mannheim, Abth. i, 1862; ii, 1875. [Both the

above give positions and observations of nebulse.] See V. J. S.

1876, p. 269.

: A. N., lviii, col. 355. [On variability of nebula No. 548, Bonn

zone -f 30°
; list of nebulae in the Durchmusterung.~\

: Ueber die Nebelflecke. [Mannheim Jahresber., xxviii, p. 46.]

: Nature, Aug. 12, 1875, p. 292, 2d col. [Nebula of Andromeda has

no proper motion.]

: C. R., vol. lv, 1862, ii, p. 792. [Discovery of two nebulse.]
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Schroeter : Beytrage z. d. neuesten astron. Entdeckungen. iv vols. 1788-

1800, 8vo., plates. [Nebula of Orion and nebula in Lyra, etc.]

: Aphroditographische Fragmente, 1796, p. 248. [Has a chart of

Nebula Orionis and a m?moir on the nebula.] 4°.

: B. J., 1797, p. 198. [Detailed observations of the nebula of Orion.']

: B. J., 1801, p. 128. [Announces changes in nebulae of Orion and

Lyra.]

Schubert: B. J., 1805, p. 135. [To determine the relation between the

mean distance (=: 1) of neighboring stars of a cluster, and the

radius of a sphere (= r) which shall contain n stars equally

distributed.] [See Stetjve, W., Etudes d'Ast. Stell., notes p.

16.]

Schultz, H. : Beob. auf d. Sternwarte zu Upsala, 1862-63. 8vo.

: Mikrometrisk Bestamning af 104 sternjor inom teleskopiska stjern-

gruppcn 20 Vulpeculce, 4°, Stockholm, 1873. K.. Svenska. vet.

Acad. Handlingar, vol. xxi, No. 3.

: Micrometric observations of 500 nebula?. Mem. R. S., Upsala,

vol. ix, 1874, 4°.

: Om Komparations-sljernorna vid nebulos-observa. i Upsala, 1875.

K. Svenska vet. Acad. Handlingar, vol. ii, No. 16.

: Upsala Univ. Arsskr., 1864.

: V. J. S., 1876, p. 73. [Personal differences in observations of

nebulas.]

: A. N., lxiii, col. 243. [Constant differences in observations of

nebula? by various observers.]

: A. N., lxv, cols. 65 and 297. [Observations.]

: A. N , lxv., col. 315. [Kemarks on variable nebula?, G. C. 1707,

4760.]

: A. N., lxvi, col. 47. [Remarks on errors in observation of M. 92,

and h. 445.]

: A. N., lxvii, col. 1. [Historical note on nebula?.]

: A. N., Ixx, col. 135. [Corrections to Heeschel's General Cata-

logue.]

: A. N., lxxx, col. 21. [Micrometric observations of H. viii, 20=
20 Vulpeculce.]

: [On nebula? Baily-Lalande, 14,512, and 45 H. iv, Qeminorum.]

Hon. Not. R. A. S., xxv, 189-91.

: A preliminary Catalogue of nebula? observed at Upsala. Mon.

Not. R. A. S., xxxv, p. 135.

Schumacher: A. N., v, col. 282. [On Cacciatoee's new nebula.] See

Zach., Mon. Corr., 14, p. 409.
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Sclrweizer : Annalcs de l'Observatoire de Moscou, vol. i, 1874, pp. 58, 60,

No. 821, nebulous star? a'= 17b 44m 52.13, 6' — + 2° 56' 15."4

place for 1858, June 13.

: See Bredichin.

Scientific Opinion : Vol. Hi, p. 250. Le Sueur

Secchi : Quadro Fisico del Sistema Solare, 1859.

.
: Le Soleil, 8vo, 1st ed'n, p. 400.

: R. Inst. Lombardo Sci. e Lett. Rendiconti, x, fasc. 111. [On a

dark spot in the milky way.]

: Atti d'Ac. d. N. Lincei, vol. vii, 1856, p. 67.

: Same, vol. xxi, sess. iv, 1868, p. 15. [Aa and AS of three plane-

tary nebulas with neighboring stars.]

: Same, anno xxv, sess. iv, 1872, pp. 49-50. [Spectra of nebulae of

Lyra, Orion, etc., and of clusters in Libra, 53 M., etc.]

: Sugli Spettri Prismatici. Mem. i, 18G8. Attid. Soc. Ital. dei XL
: Sugli Spettri Prismatici. Mem. ii, 1869. Attid. Soc. ftal. dei3Z.lt

: Sugli Spettri Prismatici. Mem. iii, 1872. Atti d'Ac. N. Lined,

vol. xxv, p. 49.

: Sulla grande nebulosa di Theta Orione. 1868. 4°. Mem. Ital.

Soc. Firenze, vol. i, 3d series, part 2, [with a plate and account

of spectroscopic observations.]

: Accad. d. N. Cimcnto, serie 2a
, vol. v-vi, 1872, p. 20, paragraph 6°.

[Relative intensity of the solar Corona and the nebula of Orion,

etc. The Corona is brighter.]

: Eloge of De Vico, with account of his work on nebula?. Man.
delVOss. Coll. Romano, 1850, p. 141.

: Mem. delVOss. Coll. Romano, 1852-1855, p. 80, and plate iv [16

figures,] plate v [5 figures, one of nebula of Orion.]

: [New star in trapezium of Orion.] Mem. dcll'Oss. Coll. Romano,

1856-7, p. 3.

: Bull. Meterolog. d. Coll. Romano, 1865, January. [Nebula of

Orion.]

: A. .A7., xxxvi, col. 243. [Discovery of a double nebula = H, ii,

28-29, according to D'Arrest, A. N., xli, col. 192.]

Sur la nebuleuse annulaire. 1855. A. N., xxxix, col. 262.

Observations des nebuleuses. A. N., xliii, col. 157.

A. N., xlv, col. 60. [Nebula of Orion, with sketch.]

A. N., lxv, col. 2G2. [Remarks on several nebula?; changes in

M. 1 ; spectra of h. 2047 and G. C. 4514.]

: A. X., lxvi, col. 161. [Observations of new nebulae.]
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Secchi : Mon. Not. R. A. S., xviii, p. 8. [Nebula of Orion; h. 3721 ; on
the distribution of the globular clusters.]

: Mon. Not. R. A. S., xxv, p. 153. [Spectrum of nebula of Orion.'}

: Mon. Not. R. A. S., xxviii, p. 1G2. [Nebula of Orion.]

: Mon. Not. R. A. S., xxix, p. 165. [Nebula of Orion.]

: C. R-, xliv, p. 1279, and xlv, p. 170. [Porro's new star in the

nebula of Orion.]

: C. R., lv, p. 751. [Sur les nebuleuses annulaires.]

: C. R., vol. lx, 18G5, i, p. 543. [Spectrum of Orion nebula.]

: C R., vol. lxv, 18G7, p. 63. [Nebula of Orion.]

• : C. R., vol. Ixvi, 1868, p. 643. [Nebula of Orion and spectrum.]

: Der Naturforacker, i, 279 ; ii, 279, 356.

[ ] : Ast. Jour., iii, 71. [Discovery of a new double nebula.]

Severn, H. A. : Mon. Not. R. A. S., xxx, p. 180. [Note on rj Argus.]

Senarmont : 0. R., xliv, pp. 1075, 1294. [Porro's new star in Orion.]

Sidereal Messenger

:

Vol.
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Stephan : A. N., lxxvi, col. 159. [Observations of new nebula?.]

A. N, lxxviii, col. 295. [Observations of new nebula?.]

A. N., lxxix, col. G2. [Discovery and observations of new nebula?.]

A. N., lxxxi, col. 303. [Observations of new nebula?.]

A. N., lxxxiii, cols. 51 and 137. [Observations of new nebula1 .]

A. N., lxxxix, col. 2G3. [Notice of 30 new nebula?.]

Man. Not. R. A. S., xxxii, pp. 23-231. [Observations of new
nebula?.]

Mon. Not. R. A. S., xxxiii, p. 433. [Observations of new nebula?.]

Mon. Not. R. A. S., xxxiv, p. 75. [New nebula?.]

C. R-, vol. Ixxiii, 1871, ii, p. 825. [Notice of discoveries—no

catalogue given.]

G. R., vol. lxxiv, 1872, i, p. 444. [Catalogue of new nebula?.]

G. R., vol. lxxvi, 1873, i, p. 1073. [Catalogue of new nebula?
]

C. R., vol. lxxvii, 1873, ii, p. 1364. [Catalogue of 20 new nebula?.]

C. R., vol. lxxviii, 1874, i, p. 313. [Notices of discoveries, no

catalogue.]

: C. R-, vol. lxxxiii, 1875, p. 328. [Notice of discoveries of nebula?.]

: C. R., vol. lxxxiv, 1877, pp. 641, 705. [Notice of 60 new nebula?.]

Stone, E. J., and Carpenter : Mon. Not. R. A. S., xxiv, p. 92. [On G. P.

Bond's drawing of nebula of Orion. See same vol., p. 177.]

Stone, E. J.: Mon. Not. R. A. S., xxxvii. p. 232. [On apparent bright-

ness as an indication of distance in stellar masses.]

: Nature, vol. xv, p. 550. [Bright lines in the spectra of clusters.]

Stoney, B. B. : See Bo'sse.

St. Petersbourg : Academie Imperiale des Sciences. Memoires. 1802,

vol. v, series 7, 0. v. Struve.

: Bulletin Scien.tif.que, 1838, vol. iv, p. 238. J. Herschel.

: Bulletin de la Classe Phys-Math., vol. xii, col. 316, W. Struve
;

vol. xvi, col. 113, O. v. Struve.

: Bulletin, vol. vii, col. 18. Winnecke, vol. vii, col. 353 ; vol.

ix, col. 569 ;
vol. xiv, col. 248, O. v. Struve.

: Tableau general mcthodique et alphabetique des Matieres contenucs

dans les Publications de l'Academie Imperiale des Sciences de St.

Petersbourg depuis sa fondation. Ire parlie. Langues etrangcrcs.

8vo. 1874. 52



58 INDEX CATALOGUE.

Struve, 0. : Catalogus Librorum in Bibliotbeca Spec. Pulcovensis, 8vo,

1858, p. 560. [Bibliography of nebula? and clusters.]

: Observations de la grande nebuleuse d' Orion • avec 4 Planches.

Mem. de I
1Acad. Imp. de St.Petersb., tome, v, No. 4, 7th series,

1862. [Part 1, observations by Liaponoff
;
part 2, additions

by Struve.] 4°.

: Memoire sur la nebuleuse &' Orion, [extrait.] M. M., ii, p. 517.

: Sur la nebuleuse d'Orion. Bull, de la Classe Phys-Math., xvi, 1858,

col. 113

Mon. Not. R A. S., xvii, p. 225. [Stars in nebula Orionis.~\

[Nebula in Taurus (variable.)] Mon. Not. R. A. S., xxii, p. 242.

M. M., iii, p. 535. [Observations of various nebula? at Malta.]

M. M., iii, p. 550. [Variability of the Orion nebula.]

Observations de quelques nebuleuses, M. M., iii, p. 569. Bull, de

I'Acad. Imjy. de St. Petersbourg, vii, p. 353.

Entdeckung einiger schwachen Nebelflecke, M. 31., iii, p. 689.

Bull, de VAcad. Imp. de St. Petersbourg, ix, p. 569.

M. M., iv, p. 395. [Discovery of 8 faint nebula?. ] Bull, de

I'Acad. Imp. de St. Petersbourg, xiv, p. 248.

P. T., 1861, p. 738. [Measures of stars in the Dumb-bell nebula.]

V. J. S., 1870, p. 25. [Review of Rosse on Nebula of Orion.}

V. J. S., 1870, p. 133.

V. J. S., 1874, p. 64.

See Weisse.

Struve, W. : Catalogus Novus Stell. Duplic, 1827, p. 88. [Nine new
nebula? with positions for 1826.0, with drawing of G. C. 4419.

Introduction, p. xiv. Discovery of the fifth star in trapezium

of Orion.} /

: Etudes d'Astronomie Stellaire. 8vo. 1847.

: Rapport sur les obs. de Ltaponoff, sur la nebuleuse d'OWon.

Bull, de la Class Phys-Math. de VAc. Imp. de St. Petersbourg,

1854, vol. xii, p. 316. M. M., vol. ii, p. 45.

: See Weisse.

Student, The : Vol. i, pp. 113, 454, ii, p. 424.

Swedenborg : Principia, Clissold's Ed'n, 2 vols., 8°, 1845, vol. ii,

part iii, pp. 258-270. [Nebular hypothesis proposed in 1734.]

[A copy of this work, 1st edition, 1734, was in the hands of

Buffon, (see Translator's Introduction, p. lxxxiv,) and the

resemblances and differences of the two theories are worth atten-

tention.]
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Tasmania *. Monthly Notices Royal Society :

59

A. D.
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Tuttle : A. N., lvi, col. 272. [Discovery of a nebula.]

: Mon. Not. R. A. S., xix, p. 224. [Discovery of a new nebula,

3" 21"; + 30° 55'.]

: Astronomical Notices. [Brunnow.] No. xix. p. 224.

Ulugh-Beigh : Baily's edition of ULuon-BEian's catalogue, [/i Orionis

and 15 (Y) Comes Berenices mentioned as nebulous ; also the

cluster in Perseus.] See Schxjltz, A. N, lxvii, col. 1.

Upsala : Reg. Soc. Nova Acta. Vol. ix, 3d series. Schultz.

Valeiltiner : V. J. S , 1877, p. 71. [Intends to make the micrometric

measurements of clusters a principal work of the Mannheim
Obs'y. G. C. 1166, 1154, 4410, are (1877) now being measured.

G. C. 1119 will next be taken up.]

De Vico : Mem. Oss. Coll. Romano, 1839, p. 81. [Remarks on nohuke and

two plates of nebula of Orion—plates i and ii—abo figure of

trapezium with new stars.]

: Mem. Oss. Coll. Romano, 1840-41, p. 22. [Plates of nebula of

Orion and nebula of Andromeda drawn by Eondoni ; descrip-

tions and measures of a few stars in the central part of nebula

Qrionis.~\ See Am. Jour. Sci., xliv, p. 375.

: C. R., 1841, xiii, p. 449. Note on RoNDONl'S drawing of Orion.

: C. R., xvii, p. 190. [Drawings of the nebula in Hercules and of

two in Ursa Major.']

Victoria, Royal Society Transactions: x, 11, 23, LeSueur; x, pp.

71-106, McGeorge.

Vogel, H. C. : Beob. von Nebelflecken, etc. Leipzig, 18G7. 8°.

: von J = 9° 30' zu 15° 30'. Jena, 1870. 8°.

: Positions-Bcstimmungen von Nebelflecken, etc., zwischen 6 = 9°

30' unci S = -f-
15° 80'; extracted from Leipzig observations

;

vol. i, 187G. 4°. [Contains 2 plates.]

Bothkamp Obs., i, p. 56. [Spectra of several nebula}.]

A. N, Ixx, col. 161. [Places of 100 nebula3 ; 1S65.0.]

A. N., lxxi, col. 45. [Comparison of above places with D'Arrest's

positions.]

A. .V., lxxviii, col. 245. [Spectra of nebula G. C. 1179, 4230,

4234, 4373, 43S0, 4447, 4510, 4532, 4572, 4628.]

V. J. S., 1867, p. 193
; 1874, p. 57 ; 1876, p. 276.
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Washington Astronomical Observations : 18G7, Hall. 1868, pp.17,
65, Gii.liss.

Waters, S. : [Note on distribution of resolvable, etc., nebulas.] Mon.
Not. R. A. S., xxxiii, p. 406.

: Distribution of clusters and nebulas [with chart.] Mon. Not.

R. A. S., xxxiii, p. 558.

Webb : Celestial objects for common telescopes, 3d edition, London, 1873.

8vo. [Contains some original observations on nebulas not acces-

sible elsewhere.]

: Mon. Not. R. A. S., xxvi, p. 208. [Notice of his drawing of

Orion nebula.]

: Intellectual Observer, vols. 2, 4, 5, 6, 7, 8, 9, 10, 11, and 12, [ditto.

ditto.] Vol. 12, p. 258, has a history of the nebula of Orion.

Weisse : Positiones Mediae Stellarum Fixarum, etc., [— 15°, -|- 15°,] pre-

face by F. G. W. Strtjve. [Distribution of stars, etc.]

: Positiones Mediae Stellarum Fixarum, etc., [-f- 15°,
-f- 45°,] pre-

face by 0. v. Struve. [Distribution of stars, milky way, etc.]

Westminster Review : Vol. xiv, p. 185. Herbert Spencer. Vol. xxv,

p. 390.

Winlock : Astronomical engravings from Observatory of Harvard Col-

lege, 35 plates, 1875. 4°. Collected in Annals II. C. Obs'y,

vol. viii. [Contains plates by Trotjvelot of nebula Orlonis,

(2) G. C. 4447, nebula of Andromeda, G. C. 4250, G. C. 4294,

G. C. 4532, G. C. 4355, etc.]

: Harv. Coll. Obs'y Annals, viii, p. 53.

Winnecke : V. J. S., 1872, p. 58. ; 1875, p. 297, Ueber die Strassburger

Beob. der Nebelflecke. [Observations ; allusion is made to an

unpublished series of observations with the Bonn heliometer

in 1857-8.]

: V. J. S., 1877, p. 82. [120 different nebulae have been compared

with one or more neighboring stars at Strassburg up to 1877.]

: A. N, xlv, col. 247. [Discovery of a nebula ; remarks on suspected

proper motions.]

: A. N, vol. li, col. 383, beilage zu No. 1224. [Observation of P.

Noel's on the star ?/ Argus. See also the Amsterdam reprint

of Paris Mem., vol. 0, 1685-89.]

: A. N, lvii, col. 207. [Hind's variable nebula observed.]

: A. N., lix, col. 65. [Merope nebula and nebula No. 548, Bonn
zone -f-

30°.]

: Mon. Not. R. A. S., xxiv, p. 7. [Nebula of Orion.']

: Ueber d. Nobel fleck des Orions. M. ill., iii, p. 499. Bull, de

I'Acad. Imp., vii, p. 18.
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Wolf, C. : Description du groupe des Pleiades et inesures micrometriques

des positions, etc., C. R., 1875, July 5, vol. lxxxi, p. 29. [The

catalogue contains 499 stars ; also there is given an account of

Tempel's variable nebula.] See also Bull. Intern, de I'Obs. de

Paris, 1875, Nos. 223-4.

Wolf, E. : J- B. Cysat von Luzern. Bern, 1853. [Cysat the discoverer

of the nebula of Orion.~\

: A. N., xxxviii, col. 109. [Cysat.]

Wollastoil, P. : A specimen of a general astronomical catalogue. Lon-

don, 1789, folio. [Catalogues of nebulae reduced to 1790.0.]

Wright, Thos. : [of Durham :] Theory of the Universe. London. 4°

1750. [Theoretical considerations on the formation of the

universe, etc., the milky way, etc.] See also Phil. Mag., 3d

series, vol. 22, p. 241. DeMorgan, and Hamburgisbhe freie

Urtheile, 1751, for synopses, etc., of "Wright's ideas.

Young: Natural Philosophy, edition, 1807. ii, p. 324. 4°. [Catalogue

of works on nebula}.]

Zach : Corr. Asl., xiv, 410. [On Cacciatore's new nebula.]

Zach's : Correspondance Astronomique, vol. xiv, p. 410.

: Monatliche Correspondenz, vol. x, p. 220.

Zdllner : V. J. S., 1867, p. 116. [Review of Huggiks, P. T., 1868, p. 529.]



II.

LIST OF THE MORE IMPORTANT BOOKS AND ME-

MOIRS RELATING TO THE NEBULA OF ORION.

[Arranged alphabetically by Authors.]

AragO : C. R., xiii, p. 450. [Eemarks on Bondoni's drawing.]

—
: C. R., xxvi, p. 50, [Bond's drawing.]

Bameby: Mon. Not. R. A. S., vol. xxxiv, p. 248. [Variability of 6th

star in trapezium.]

Bessel : B. J., 1808, p. 122. [Cysat knew of the nebula of Orion.']

Bode: Anleitung z. Kenntniss des Gestirnten Hirnmels, p. 166, Plate 1,

p. 556. [Two drawings.]

: Himmelskarten, Tafel 30. [Drawing.]

Bond, G. P. : Annals Harvard College Observatory, vol. v, 1867. [With
two steel engravings and two charts.] 4°.

: Mon. Not. R. A. S., xxi, p. 203. [Spiral structure.]

Bond, G. P. and W. C. : Mon. Not. R. A. S., xxiv, p. 177.

Bond, W. C. : Description of the nebula about Orionis. Mem. Am. Ac.

Arts and Sciences, vol. iii, [1848,] p. 87. [With steel engrav-

ing-]

: Proc. Am. Ac. Arts and Sciences, i, p. 325. [Observations.]

: Same volume, p. 342. [Eesolvability of nebula of Orion.] See

also Am. Jour. Sci., 2d series, iv, p. 427.

Carpenter and Stone : Mon. Not. R. A. S., xxiv, p. 92. [On G. P.

Bond's drawing.]

Cassini, J. D. : De Cometa Anni 1652-3. [Discovery of the 4th star in

Orion's trapezium, etc.]

: Decouverte do la lumiere celeste qui parait dans le Zodiaque.

[Suspects nebula of Orion to be a star cluster.] See Delambke.
Hist, de I'Astr. Mod., vol. ii, pp. 700, 709, 744.

Cysat: Cysat, der erste Entdecker des Orions-Nebel. [1619.] [E. Wolf,
1853.]

: Mathemata astronomica de loco cometa? qui sub fineui anni 1618, etc
t

63
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D'Abbadie : Mon. Not. R. A. S., xvii, p. 245. [Porro's new star in tra-

pezium.]

D'Arrest : TTndersogelse over de nebulose Stjerner, etc. 1872. 4°.

["With drawing of the nebula and detailed memoir.]

: A. N., Ivii, col. 341.

: A. N., Ixx, col. 337. [Notice of Lefebvre's drawing.]

Dawes : Mon. Not. R. A. S., viii, p. 31. [New star.]

Denning : A. N., lxxx, col. 299. [Ten stars in and near trapezium.] See

Salter.

De Vico : Mon. Oss. Coll. Romano, 1839, p. 31, plates i and ii. [Drawing
;

new stars in trapezium.]

: Same, 1840-41, p. 22. [Plate by Eondoni.]

: C. R., xiii, p. 449. [Note on Eondoni's drawing.]

Doppelmayer : Himmels-Karten, Blatt. 2G.

Engelmann, R. : Messungen 00 Doppelsternen, etc., p. 147. [Variability

of stars.]

Faye : C. R., vol. lx, 1865, i, p. 4G8. [Eemarks on Secchi's observation

of the spectrum of the nebula in Orion.]

Flaugergues: C. T., 1802, [An xi,] p. 361. [Observations.]

: Mon. de VInstilut, i, [An vi,] 1798, p. 10G.

Gill: Mon. Not. R. A. S., xxvii, p. 315. [Stars within the trapezium of

Orion.]

Goldschmidt : A. N, lix, col. 31.

Hahn, Von : B. J., 1797, p. 157 ; B. J., 1799, p. 235.

Herschel, J. : Eesults of Astronomical Observations at the Cape of Good
Hope, p. 25. ["With a plate.]

: Account, etc., of the nebula of Orion. Mem. R. A. S., vol. ii, p.

487. [With plates.]

: Mem. R. A. S., vol. iii, p. 189. [Fifth star of the trapezium.]

See also same vol., p. 187.

Herschel, Capt. J. : Proc. R. S., vol. xvi, [1867-8,] pp. 417, 451. [Ob-

servations of spectrum.]
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Herschel, W. : MSS. in possession of Royal Society, London. [Unpub-
lished observations.]

: refers to the nebula of Orion in P. T., 1785, p. 258 : 1789, p. 249
;

1791, pp. 72, 75, 77 ; 1811, pp. 27G, 320 ; 1814, p. 258.

Eolden: Mon. Not. R. A. S., vol. xxxvii, p. 231.

: Washington Astronomical Obs., 1874, plate vi, fig. 4.

Hooke '. Micrographia, London, 1GG5, p. 242. [Discovery of the 4th and

5th stars in trapezium.]

Huggins : On the spectrum of the great nebula in Orion. Proc. R. S.,

xiv, 1864. p. 39.

• Ditto, ditto. Proc. R. S., xx, 1872, p. 379.

: Ditto, ditto. Proc. R. S., xxii, 1873, p. 251.

: Mon. Not. R. A. S., xxvi, p. 71. [Nine stars in trapezium.]

: Am. Jour. Sci., 3d series, v, p. 75.

: P. T., 18G8, p. 541. [Spectrum.]

Huyghens : Systema Saturnium. 4°. 1G59. [Drawing.] See Kaiser.

Kaiser, F. : Amster. Tijdsch. v. Wiss. en Nat. Wetens, i, 1848, p. 7.

[Htjtghen's drawing, 1694.]

: De Sterrenhemel, vol. ii, plate 3, pp. 533, 542. [Original draw-

ing.]

Lalande : Astronomie, i, p. 272. [With a figure, Mairan's.]

Lamont : Ueber die Nebelflecken. Munich, 1837. 4°. [With a plate.]

Laplace : Exposition de la Systeme du Monde, p. 452. [Opinion that

nebuUe change.]

Lassell, W. : Observations of the nebula of Orion, etc. Mem. R. A. S.,

xxiii, [1854,] p. 53. [Plate.]

: Proc. R. S., xvi, p. 322. [Measures of- stars.]

: A. N, xxxv, col. 383.

: Mon. Not. R. A. S., xiv, p. 74.

: Mon. Not. R. A. S., xvii, p. G8. [Relative visibility of 5th and

6th star in trapezium
]

: Mon. Not. R. A. S., xxii, p. 164. [New star in trapezium.]

: Mon. Not. R. A. S., xxix, p. 165.

Lefebvre : Eozier Obs. sur la Physique, xxii, 1783, p. 34. [With draw-

ing.]

5
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Legentil : Remarques sur les Etoiles nebuleuses. Hist, de I'Ac. Roy. des

Sciences, 17-39, p. 4-33, [with several figures.]

LeSueur : Proc. R. S., xviii, pp. 1, 242. [Spectrum.]

: Proc. R. S., xix, p. 18. [Spectrum.]

LeVerrier : C. R., vol. xliv, 18-39, pp. 1074, 1293—5. [Porro s new star

in nebula of Oriun.~\

Liaponoff : See Strive.

: Mun. Not. R. A. S., vol. xxiii, p. 228. [Review of his memoir.]

Long : Astronomy, vol. i, p. 321, plate G7, fig. 96. [Observations and

drawing.]

Mairan : Traite de 1'Aurore Boreale, [p. 249; nebula Orionis varies in

shape ; date of Picard's drawing given as 1G73, March 20.

Mairan's drawing, (fig! xxvii,) 1727-1733.]

Messier: Nebuleuse A'Orion. Hist, de VAcad. R. des Sciences, 1771, pp.

435, 458. [Drawing.]

Nich.01 : System of the world, 1846, p. 55. [Lord Rosse's observations.]

Poild : On an appearance hitherto unnoticed in the nebula of Orion. Mem.
R. A. S., iii, 1826, p. 93. [Recession of the nebula from the

stars.] [See also same volume, p. 187, for an observation of J.

Herschel and Ramage on this point.]

Porro: Mem. deWOsserv. Coll. Romano, 1856-7, p. 3. [Discovery of a

new star in trapezium.]

: A. N, xlvi, col. 171. [Same.]

: C. R., xliv, p. 1031. [Same.]

Robinson : Nature, vol. xv, p. 292. [Note on the resolvability of the

central part of nebula Orionis.]

Eondoni : See DeVico.

Rosse* : Account of observations on nebula of Orion, 1848-1867, P. T.,

1868, part i, p. 57. [Plates.] For a review of this, see O.

Struve in V. J. S., 1870, p. 25.

: Man. Not. R. A. S., xxix, p. 165.

* Fourth Earl of Kosse.
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Salter: A. N., lxxx, col. 299. [Ten stars in and near trapezium.]

Schroeter : Aphroditographisehe Fragmente, p. 248. [Has a chart and
memoir.]

: Beytrage zu den neuesten astron. Entdeckungen, vol. iii, p. 449.

[With figures.]

: B. J., 1797, p. 198. [Observations.]

: B. J., 1801, p. 128. [Changes in nebula of Orion.']

Secchi : Mem. deWOss. Coll. Romano, 1852-55, p. 80, and Plate v.

[Drawing.]

: Mem. dcll'Oss. Coll. Romano, 1856-7, p. 3. [New star in trape-

zium.]

: Bull. Meteor, d. Coll. Romano, 18G5, January.

: Ace. d. Nuovo Cimento, serie 2a
, vol. v-vi, 1872, p. 20. [The solar

Corona is brighter than the nebula of Orion.]

: Atti dell'Ac. d. N. Lincei, Anno xxv, sess. iv, 1872, p. 49.

[Spectrum.] See also, Anno vii, p. 88.

: Sulla grande nebulosa di Theta Orione. 1868. 4°. Mem. Hal.

Soc. Firenze, vol. i. [Memoir ; drawing ; spectrum.]

: A. N., xlv, col. 60. [Sketch of nebula of Orion.]

: Mon. Not. R. A. S., vol. xviii, p. 8.

: Mon. Not. R. A. S., xxv, p. 153. [Spectrum.]

: Mon. Not. R. A. S., vol. xxviii, p. 162; xxix, p. 165.

: C. R., xliv. p. 1279, and xlv, p. 170. [Porro's new star.]

: C. R., lx, p. 543. [Spectrum.] See also p. 468.

: C. R., lxv, p. 63.

: C. R.. lxvi, p. 643. 1868. [Spectrum, etc.]

: Sugli Spettri Prismatici. Mem., i, ii, iii.

Senarmont : C. R., xliv, pp. 1075, 1294. [Porro's new star.]

Smith: Opticks. 4°. [Huyghens' drawing.]

Stone, E. J., and Carpenter: Mon. Not. R. A. S., xxiv, p. 92. [On G.

P. Bond's drawing of nebula of Orion.]

Struve, 0. : Observations de la grande nebuleuse d' Orion, avec 4 planches.

Mem. de I'Acad. Imp. des Sciences de St. Petersbourg, tome v,

No. 4, 1862. See M. M., ii, p. 517. [Abstract of above me-

moir.]

: Bull, de la Classe Phys.-Math. de VAcad. Imp de St. Petersbourg^

xvi, 185 >, col. 113.

: M. M., iii, p. 535. [Observations at Malta.]

: M. M., iii, p. 550. [Variability of nebula of Orion.]

: Mon. Not. R. A. S., xvii, p. 225. [Stars.]
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Struve, 0. : V. J. S., 1870, p. 25. [Review of the Memoir of Lord Eosse.]

Struve, W. : Rapport sur les observations cle Ltaponoff sur la nebuleuse

A'Orion. Bull de la Classe Phys.-Math., vol. xii, p. 31G, and

Melanges Math., ii, p. 45.

: Catal. Nov. Stell. Duplic, 1827, p. xiv. [Discovery of 5th star

in trapezium.]

Tcmpel: A. N, lviii, col. 240. [Drawing.]

: A. N., lxxx, col. 29. [Trapezium.]

: Unpublished drawing, made in 1876.

Tisseraild : Bull. Inter. Obs. Paris, 187G, No. 119, also C. R., Ixxxi, April

17, p. 891.

Trouvelot : Annals Harv. Coll. Obs'y, vol. viii. [Drawing.]

: Wash. Ast. Obs., 1874, Appfendix I, plate vi, fig. 4. [Drawing.]

Vico : See De Vico.

Vogel, H. C, : A. N., lxxviii, col. 245. [Spectrum.]

Von Hahn : B. J., 1797, p. 157.

: B. J., 1799, p. 235.

Webb: Intellectual Observer, vol. xii, p. 258. [History.]

: Mon. Not. R. A. S., xxvi, p. 208. [Account of his drawings and
observations.]

Winlock : Astronomical Engravings from the Observatory of Harvard
College, plate 24. [Drawing of central part, by Trouvelot.]
See Annals Harv. Coll. Obs., vol. viii.

Winnecke : Melanges Math., iii, p. 499, and Bull, de I'Ac. Imp., vii, p. 18.

: Mon. Not. R. A. S., xxiv, p. 7. [New stars.]

Wolf, R. : J. B. Cysat von Luzern, 1853.

: A. iV., xxxviii, col. 109.



III.

LIST OF BOOKS AND MEMOIRS RELATING TO
VARIABLE NEBULAE.

[Arranged alphabetically by Authors.]

Abbott: Mon. Not. R. A. S., xxv, 192; xxviii, 200; xxxi, 226, 230, 231
;

xxxii, 61. [Nebula in Argo.~\

: Mon. Not. R. S. Tasmania; 1870, p. 21 j 1871, p. 17; 1872, p. 27.

[Same.]

Airy : Mon. Not. R. A. S., xxxi, p. 233. [Same.]

Auwers : A. N, lviii, col. 361. [On the variability of No. 548, Bonn
zone + 30°.]

: Mon. Not. R. A. S , xxii, p. 150. [Hind's missiDg nebula of

1852.]

Bredichin : Annates de V Observatoire de Moscou, ii, p. 125. [Tempel's

nebula in the Pleiades.]

Bulliadus : P- T., 1667, p. 459
; p. t.,\, p. 162. [Thenebula of Andromeda

became invisible to the naked eye in February and March, 1667.]

Burton : Mon. Not. R. A. S., xxxvi, p. 69. [Nebula in Argo.~\

Butillon: G. R., 1848, xxvii, pp. 112. 188. [Proper motion of M. 92.]

Cassilli : Elemens d'Astronomie, 1740, 4°, p. 77. [Andromeda nebula.]

Chacomac : Bull. Inter, de I'Obs. de Paris, 1863, April 28. [1191 h.]

: Nebuleuse variable de f Taurcau. C. R., lvi, 1863, p. 637.

: National Almanac, [U. S.,] 8vo, 1864, p. 36. [Notice of dis-

covery of his variable nebula.]

: Mon. Not. R. A. S.
t
xxii, p. 277. [Missing nebula in Coma Bere-

nices.']

69
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D'Arrest: A. N., xlii, col. 103.

: A. N., lvi, col. 328. [Hind's variable nebula.]

: A. N., lvii, col. 337. [Hixd's variable nebula and otbers.]

: A. N., lviii, col. 155. [Discovery of a second variable nebula in

Taurus.']

: A. N., lix, col. 13. [Merope nebula.]

: A. N., lx, col. 377. [On Chacorxac's variable nebula near £

Tauri.~\

: A. N, lxiv, col. 125. [Disappearance of a nebula.]

: A. N., lxviii, col. 251. [Three missing nebula?.]

: A. N., lxxi, col. 143. [IIixd's variable nebula.]

: A. X., lxxix, col. 193. [Changes in spectrum of H. iv, 37.]

Dreyer : V. J. S., 1876, p. 200. [Merope nebula not seen in Lord Rosse*s

telescopes.] See Rosse in Nature, vol. xv, p. 307.

Ellery : Mon. Not. R. A. S., xxxiv, p. 2G0. [Nebula in Argo.~\

Engelmann, R. : Messungcn 90 Doppelsternen, etc., p. 147. [Variability

of stars in nebula Orionis.~]

Gould : Mon. Not. R. A. S., xxxii, p. 178. [Nebula in Argo.]

Hall, Maxwell : Nature, 1877, p. 244, [Jan. 11.] [Merope nebula.]

Herschel, J. : Mon. Not. R. A. S., xxii, p. 218. [Missing nebula in Coma
Berenices.]

: Mon. Not. R. A. S., xxviii, p. 225 ;
xxix, pp. 82, 104, 228. [Neb-

ula in Argo.~\

: The General Catalogue of Nebula? and Clusters of Stars, P. T.,

18G4, has [pp. 14-40] notes on various nebulaj, from which the

following in regard to variable nebuloe has been extracted. A
few additions have been made from other sources :

I. Variable nebula?, [brightness ]—G. C. 768, [Tempel]
;

830, [Hind] ; 1702; 2107?? [rj Argiis] ; 2211, [Vogel] ; 2319;

2405; 3079; 3254; 3311; 3858??; 3977; 4016; 4173? ; 441-5,

[Tuttle] ; 4473, [Hind] ; 4922.

II. Variable nebula?, [proper motion.]—G. C. 2501 ; 3138,

3588. 4051-2 binary? See Rosse, P. T., 1861, p. 704. G. C.

4403??, G. C. 4355, [Holdex.]

III. Variable nebula?, [possible comets.]—G. C. 573, 614,

1696, 2094, 2846, 3550.



NEBULiE, CLUSTERS, ETC. 71

Herschel, Capt. J. : Mon. Not. R. A. S., vol. xxix, p. 82; xxxi, p. 235.

[Nebula in Argo.~\

Hind: Am. Jour. Sci., 2d series, xxxiii, p. 436. [His variable nebula in

Taurus.]

: Nature, 1876, Oct. 19, p. 543. [Chacornac's variable nebula.]

: Hon. Not. R. A. S., xxiv, p. 65. [Variable nebula in Taurus.]

%
: A. N, xxxv, col. 371. [Discovery of a variable nebula, a =

4" llm 50s
; <J = + 19° 8'.]

: Nature, 1876, p. 545. [Chacornac's variable nebula.]

Holden: On supposed changes in M. 17 = G. C. 4403. Am. Jour. Sci.,

3d series, xi, p. 341.

: On the proper motion of G. C. 4355. Am. Jour. Sci., 1877, Dec.

Key: [45, H. iv, Qeminorum.] Mon. Not. R. A. S., xxviii, p. 154.

Knott: [45, H. iv, Qeminorum.] Mon. Not. R. A. S., xxv, pp. 62, 191.

Le SU2Ur: Scientific Opinion, vol. iii, p. 250. [Nebula in Argo.~\

: Trans. R. S. Victoria, x, pp. 11-23. [Nebula in Argo.]

Le Verrier : C. R., vol. liv, 1862
;

p. 299. [Hind's variable nebula.]

Mairan : Traite de VAurore Boreale, p. 248. [Nebula of Orion varies in

shape.]

McG-eorge : Proc. R. S. Victoria, x, pp. 71, 106. [?; Argus.]

Melbourne Obs'y : Report of Board of Visitors, 1875. [?; Argiis.]

Petersen : Ast. Jour., i, p. 47. [Hind's nebula.]

Pogson : Mon. Not. R. A. S., xxi, p. 32. [Changes in 80 M.]

Pons and De Zach : Corres. Astron., vol. xiv, p. 410. [Changes in neb-

ula?.]

Powell, E. B. : Mon. Not. R. A. S., xxiv, p. 171. [Nebula in Argo.]

Proctor: Mon. Not. R. A. S., xxxiii, p. 14. [Nebula in Argo.]
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Robinson: B. A. A. S., 1869, p. 20; Nature, vol. vi, p. 8. [Nebula in

Argo.]

Rcsse : Nature, vol. xv, [1877,] p. 897. [Tempel's variable nebula near

Merope.]

E-USSell: Observations on tbo stars and nebula about ?j Argus. 8vo. Syd-

ney, 1871.

: Mon. Not. R. A. S., xxxii, p. 22. [Nebula in Argo.]

Schmidt, J. F. : A. N., lv, col. 91. [New variable nebula.]

: A. N., lvii, col. 243. [Variability of No. 6 Bonn zones and

Hind's variable nebula.]

A. N., lviii, col. 253. [Tempel's variable nebula.]

A. N., lxv, col. 2G1. [M. 8 contains a variable star.]

A. N., lxxviii, col. 199.' [S. Coronar nebulous?]

A. N., lxxxviii, col. 283. [Connection of variable stars with

nebulae.]

Schroeter : B. J., 1801, p. 128. [Announces changes in nebulas of Orion

and Lyra.]

Schonfeld : A. N., lviii, col. 355. [On variability of nebula No. 548

Bonn zone -|- 30°.]

Schnltz : A. N., lxv, col. 315. [Remarks on variable nebula?. G. C.

1707, 4760.]

Severn: Mon. Not. R. A. S., xxx, p. 180. [Nebula in Argo.]

Struve, O. : M. M., iii, p. 550. [Variability of Orion nebula.]

: Mon. Not. R. A. S., xxii, p. 242. [Nebula in Taurus.}

Trouvelot : Tempel's variable nebula near Merope. [Unpublished paper

read to Am. Ac. A. and S., in 1876.]

Tebbutt: Mon. Not. R. A. S., xxxi, p. 210. [Nebula in Argo.]

Tenipel : A. N., liv, col. 286. [Discovery of a variable nebula.]

A. N, lxxxvi, col. 67. [Merope variable nebula.]

A. N., xc, col. 355. [On 8 Messier.]

Pub. del R. Oss. Milano, No. 5, plate ii. [Merope variable nebula.]
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Winnecke : A. N., li, col. 383. [Noel's observation of tj Argus.']

: A. N., lvii, col. 207. [Hind's variable nebula.]

: A. N., lix, col. 65. [Merope nebula and nebula No. 548 Bonn
zone + 30°.]

Wolf, C : C. R., 1875, July 5, vol. lxxxi, p. 29. [Tempel's variable

nebula.]
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LIST OF FIGURED NEBULA.

A large portion of the following list of drawings of nebula; is

taken from Sir John Herschel's " General Catalogue of Nebulee

and Clusters of Stars," p. 40, Phil. Trans., 1864, part i. It has

been attempted first to correct his list, which as printed, contains

many errors,* and second to bring it up to the present time as far

as possible. In an attempt of this kind there are necessarily many

omissions, and the writer solicits corrections and additions to the

list. By the courtesy of Mr. Lassell, Mr. E. B. Knobel, Dr.

H. C. Vogel, Mr. Ellery, Rev. T. W. Webb, Dr. Doberck

and others, I have been able to include in this list a reference «to

some important drawings which are not yet " published ;" in par-

ticular a long and valuable series of photographs of star-clusters

by Dr. Rutherfurd, which I have given separately, as well as a

great number of southern star-clusters photographed by Dr. B. A.

Gould, and a list of drawings by M. Trouvelot.

The references to the works cited are given below : it is to be

noted that the drawings of Dunlop are omitted for reasons given

by Sir John Herschel, (op. tit, p. 40,) as are those in the Philosoph-

ical Transactions, by Sir Wm. Herschel. For similar reason the

drawings in Smyth's Celestial Cycle are omitted.

* In Herschel's list the references to his drawings of 1833 are to the

plates in his own paper, beginning with plate i. In the Phil. Trans, for

1833, Herschel's plate i. is plate ix. I have, however, seen a separate

copy of this paper in which the steel plates were numbered from i. on
;

it

has seemed best to refer to them as they stand in the complete volumes.
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LIST OF ABBREVIATIONS EMPLOYED.

•j Abbreviations.
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LIST OF ABBREVIATIONS—Continued.

77

Abbreviations. Works Cited. Authors.

Knobel.

Melbourne

Le Sueur.

Trouvelot.

Drawings mostly of clusters, as yet un-
published, but kindly communicated by
the author.

(Astronomical observations at Melbourne,
yet unpublished, but kindly communi-
cated by R. J. L. Ellery, esquire.

Proc. R. S., 1870

( Drawings of nebula?, as yet unpublished, "1

\ but kindly communicated by the author. /

Knobel

Ellert.
Turner.
McGeorge.

Le Sueur.

Trouvelot.
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LIST OF FIGUEED NEBULA.

G. C.

3*o.
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List of Figured Nebulae—Continued.

79

G. C.

No.
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List of Figured Nebulae—Continued.

DEAWINGS OF THE NEBULA OF ORION = G. C. 1179.

Observer. Dale. Place where Published.

Huyghens.
Picard.

Huyghens.

Mairan.
Long.
LeGentil.
Messier.

W. Herschel

Lefehvre.
Schroeter.

Schrceter.

Bode.

J. Herschel.

J. Herschel.

Lamont.

DeYico.
Eondoni.
Lassell.

W. C. Bond.

Liaponoff.

Struve.
Lassell.

Secchi.

Tempel.
G. P. Bond.

Eosse.

Secchi.

D'Arrest.
"Winlock.
Trouvelot.
Holden.
Trouvelot.

1656
1673

1694

1731
1742
1758
1771
1774

1779
1794

1797-8

1824
1837
1837

1839
1841
1847

1848

f 1847 \
\ 1851 I

1854
1862
1862
1865

1867
1868
1872

1874

1876

Systema Saturnium, p. 8.

Hist, de l'Acad. Eoyale des Sciences, 1759, p. 470,

fig. 5. Date from Traite de l'Aurore Boreale,

[Mairan,] p. 248.

Amsterdam Tijdsch. v. "Wiss. en Nat. Wetens.,
vol. i, 1848.

Traite de l'Aurore Boreale, p. 248.

Astronomy, p. 321, plate 67, fig. 96.

Hist.de l'Acad. E.desSci., 1759, p. 470, figs. 2 and 6.

Hist. del'Acad.E. des Sci., 1771, p. 460.

Phil. Trans., 1811, p. 320. [Unpublished descrip-

tion and observations in Ms. in possession of the

Eoyal Society, London.]
Obs. sur la Physique, vol. xxii, p. 34, fig. 3, plate i.

Aphroditographiscbe Fragmente, p. 248.

Beitrage z. d. neuesten Astron. Entdeck. iii, p. 149,

[4 figures.]

Anleit. z. Kenntniss d. Gest. Himmels. p. 166, and
plate 1. [See also Himmelskarten, Tafel 30. J

Mem. E. A. S., vol. ii, 1826, p. 487.

Obs. Cape of Good Hope, p. 25, plate viii.

Ueber d. Nebelnecken, p. 29, fig. xi. [A pencil

original of this is in the possession of Col. Cooper,
of Markree; dated February, 1839.]

Mem. Oss. Coll. Eomano, 1839, plates i and ii.

Mem. Oss. Coll. Eomano, 1841, p. 24.

Nichol's Architecture of the Heavens. [Separate
copies of this were printed.]

_
p. 106, plate x.

Mem. Aracr. Acad'y, iii, p. 87. A revised copy of

this drawing is given in Annals Harv. Coll.

Obs'y, vol. v., p. 174; and this is probably the

most authentic.

Mem. Imp. Ac. de St. Petersbourg, vol. v, 1862.

Mem. E. A. S., xxiii, p. 53, plate i.

Ast. Nach., vol. xlv, col. 60.

Ast. Nach., vol. lviii, col. 240.

Annals Harv. Coll. Obs'y, vol. v. plate i. [Ee-
printed in Ast. Engravings Harv. Coll. Obs'y,
1874. See Annals H. C. Obs'y, vol. viii.]

Phil. Trans., 1868, p. 57.

Firenze Ital. Soc. Mem., 3d ser., i, part 2.

Undersogelse over de neb. Stjerner. 1874.

J Ast. Engravings from H. C. Obs'y.

\ Annals Harv. Coll. Obs'y, vol. viii.

Wash. Ast. Obs., 1874, Appendix I, plate vi, fig. 4.
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List of Figured Nebula— Continued.

Nebula of Orion— Unpublished Drawings.

81

Observer.
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List of Figured Nebulae— Continued.

g a
JYo.
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List or Figured Nebula—Continued.

G. C
No.
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List of Figured Nebulae—Contimed.

o. c.

No.
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List of Figured Nebula—Continued.
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G. C.

No.
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List of Figured Nebulje—Continued.

G. C.
No.
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List of Figured Nebula—Continued.
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G C.
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T
o.
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List of Figured Nebulae—Continued.

G. C.
No.

4G87

4729
4780
4731
4733
4734
47G4
4815
4876
4877
4886-

4892

4950
4964

4971

5046

Work Cited.

P. T., 33.

Secchi.

C. G. H.
C. G. H.
C. G. H.
C. G. H.
P. T., 61.

Vogel.
P. T., 61.

P. T., 33.

P. T., 33.

Vogel. 2

P. T., 33.

P. T., 50.

D'Arr.
P. T., 33.

P. T., 33.

P. T., 50.

P. T., 61.

Lass. 2

Secchi.

Lam.
P. T., 33.

P. T., 61.

P. T., 61.

Plate.
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List of Figured Nebulae—Continued.

Following are given lists of photographs of clusters and double

stars which are as yet unpublished. These lists are intended to

facilitate comparisons between work done by different observers.

The data were furnished by the observers themselves.

List of Photographs of Star Groups and Clusters.

By Dr. L. M. Rutherford.

The " number of stars " is the number of measurable stars on the photo-

graphic plates, which include a field of about 1° 50'.

Central Star of Group.

(i Cygni
a — 20h 38m \
S = +35° 8' J
21 Cvgni
B. A. C. 698G t

27 Cygni
34 Cygni
37 Cygni
58 Cygni
59 Cygni
61 Cygni
a = i9 h 38m \
5 — _|_ 40° 0' /
a = 19h 38m 6 = + 27° 7'

a = 20" m (5=:+ 31° 53'

Orionis
Prsesepe

12 Comae Berenices

y Cassiopiae

/u Cassiopise

B. A. C. 80:3 :

Perseus
B. A. C. 723
Pleiades .,

40 Eridani
6 Urs. Majoris
B. A. C. 4010
Arcturus
41 Serpentis

44 B«6tis

72 Herculis
70 Ophiuchi
20 Yulpeculse

Number of
measurable stars.

36

40

70
130
150
40
80
48

50

65
100
60
30
10
38

48
24
90
12

5G

10
11

8

3(>

54
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List of Figured Nebulae—Continued.

List of Star Clusters photographed at the National Observa-
tory at Cordoba, Argentine Eepublic. [1875-6.]

[Under the direction of Dr. B. A. Gould.]

Lac. 1023. foil, d Velorum. f Lupi.

X Fornacis. Lac. 4145. Lac. 6612.

Pleiades. n.f. q Carina;. Lac. 6697.

Lac. 1339. Lac. 4270. Dunlop 326.

Orionis. Lac. 4310. Dunlop 360.

c Orionis.

P. vi, 233,

o Canis Maj.

Lac. 2553.

Lac. 2531.

Lac. 2638.

Lac. 2766.

Lai. 14868.

d Puppis.

c Puppis.

Lac. 3134.

7 Velorum.

Lac. 3195.

r Puppis.

o Velorum.

Lac. 3466.

Lac. 4375.

t
2
Carina?.

6 Carina?,

v Carina;.

Lac. 4479.

Br. 3346.

x Carina;.

y Carina;.

Lac. 4809.

Lac. 4816.

Lac. 4821.

Lac. 5006.

Lac. 5279.

k Crucis.

Lac. 5659.

Lac. 5818.

22 Scorpii.

Lac. 7017.

£ Scorpii.

Br. 5891.

Lac. 7038.

Lac. 7099.

Lac. 7345.

Lac. 7382 = M. 6.

Lac. 7478 = M. 7.

9 Sagittarii.

M. 16.

M. 23.

Arg. Uran. Sag. 11.

k Telcscopii.

Lac. 8357.

Sagittarius 20h 20m ; 48° 50'

Unpublished Drawings of Nebulae, by L. Trouvelot, Cambridge,

Mass.

G. C. 575 G. C.

768

801?

858

859

1179

1227?

1541

1691?

1719
1771

Note.—Those nebula? marked "? " .are not finally identified, as the ob-

serving telescope is unprovided with circles. They are, in all cases, very

near to the place of the nebula which is drawn.
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"V.

INDEX TO SIR WILLIAM HERSCHEL'S CATALOGUES
OF NEBULJ3 AND CLUSTERS.

[The identifications rest on the authority of Sir John Herschel.]

Class I.

k [BRIGHT NEBULAE.]

HerscheVs



92 INDEX CATALOGUE.

Class I —Bright Nebulae—Continued.

Herschel's



NEBUL2E, CLUSTERS, ETC.

Class I.

—

Bright Nebula—Continued.

93

Herschel s



94 INDEX CATALOGUE.

Class II.

—

Faint Nebulae—Continued.

HerscheVs



NEBULA, CLUSTERS, ETC.

Class II.

—

Faint Nebulae—Continued.

95

HerscheVs



96 INDEX CATALOGUE.

Class II.

—

Faint Nebula—Continued.

HerscheV

s



NEBULAE, CLUSTERS, ETC.

Class II.—Faint Nebulae—Continued.

97

Herschel's



98 INDEX CATALOGUE.

Class II.

—

Faint Nebulae—Continued.

HerscheVs



NEBULA, CLUSTERS, ETC.

Class II.

—

Faint Nebulae—Continued.

99

HerscheVs



100 INDEX CATALOGUE.

Class III.

—

Very Faint Nebulae—Continued.

Herschel's



NEBULA, CLUSTERS, ETC.

Class III.

—

Very Faint Nebulae—Continued.

101

HerscheVs



102 INDEX CATALOGUE.

Class III.

—

Very Fainf Nebulae—Continued.

HerscheVs



NEBULA, CLUSTERS, ETC.

Class III.

—

Very Faint Nebula—Continued.

103

HerscheVs



104: INDEX CATALOGUE.

Class III. —Very Faint Nebula—Continued.

HerschcVs



NEBULA, CLUSTERS, ETC.

Class III.—Very Faint Nebulae—Continued.

105

Herschel's
No.



106 INDEX CATALOGUE.

Class III.

—

Very Faint Nebulae—Continued.

HerscheVs
No.



NELULJE, CLUSTERS, ETC. 107

Class V.

[VERY LARGE NEBULAE.]

HerscheVs



-

-
"::

->

,



KE1 3, ETC.

» VIII.

—

i — ntinued.



VI.
INDEX TO MESSIER'S CATALOGUE OF NEBULJE, Etc.

Me-isier's



UsTOTIE.

Since the preceding pages were in type I have received, through

the kindness of Mr. E. B. Knobel, the following additions, etc.,

which mostly refer to works not accessible to mc.

Page.
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